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mimcemena reas Of industry in both she private and public 


sectors, the value of information systems has been real- 
ized. Management Information Systems and information 


systems applications have today become an integral part of 


even the smallest organizations and offer many opportunities 


to improve managerial effectiveness, Gperstwonal etri- 
Susncy, Rapudltimately produs tivity. By productivity c<zhe 
Beperenece 15 £0 tae abiitty +o produce, nO cee erm OL pee ng 
aeout sp2oduction, and to erfect increases in value or 
DED Pr. t. Miemmee esis 11S | COURd rafter =O Gncreasing Les 
eo tmt Ss profits, OF ) Onn. TO =he ewes yeaie l a2 neans 
Seeinaget.On Of his personal attributes and skills. 

The differen? types of users of these Management 
Information Systems (MIS) vary 2S aucn as the information 
Bpeciea tpetcateons *hey use. Users ranqe from clerical staff 
personnei 70 top-level na nagemenc. SOme Seguls=  sSsimp.is 
eee cevgs cacllicies, SOme@ users require an ad-hoc inquiry 
Gay ObE=eDOrting capability, others require vast analytical 
capabiiities, Woele Stil SenerSedesi re. hesability <co 
prototyvoe and build models. Today's users attempt to make 


Ss 
feo Ormalt rescurces available «co hem to Support their 
eae 


fu 
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ecisions and necessarily increase th Product yc y AS 


c+ 


he need for information has becomes more acute, and the 
requests for data processing services and applicaticns have 
become more frequent, time has becom? the limiting rescurcs? 


iene Cumgececing chis productivity. 


The time of the user is vital in that he sees himself as 


she center of all transactions. The “time” he has to wait 
tORmMeeEeerGa=20On is wasts2d or lost productivity. Not 
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wants, Momence amp ltcaezOn backlog" in the o=ganization's 


data processing division or branch 


Sing of his request. As an examples. 


A user requires an application 
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the analyst responded hat Every time progress «2s 
peing made, Some other small yet time consuming <ask 
HOGgmem Doe Given priority. Lomueal a. (Cheon £ ao, tne 
demand on the DP department was presently so reat 


Ss grea 
that other analysts and himself were having ‘to proara 
Bacher chan analyze just to kes their heads abov 
water. 


Peace rdc: that the demand for DP applications today 
gzeatly outweighs «he supply that can be produced by 
programmers using prescribed procedural/ structured methods 


There Simply if not enough orogrammear "+imsa" ayailable 
because there is net and never will be enough «rained 
programmers to match the growth of applications demand using 
currently avaiiabple structured programming =echniques. ie. 


solve this problem will svraquire incrsasing user involvement 
Smeehe eredaticn of applications ani increasing programner 


Beocuczive=y bY means of programming and avplications gener- 


meang tocls. TAes=s L2quLreMsnts Have ‘conzri auted 26 sine 
need for and davelopment Sf) Ot proce else Prog esnma.5 
Lanquages (NPL) and their related software packages, =he 
Sup jecc ot this thesis. Before continuing, however, piles 
shouid be pointed out that the term nonprocedurai is not so 
fee elle =UC-UTal description of the language, as it is a 
phrase established by the producer O= 2isse preedue-s for 


marketing purposes. 


Tieewah | Laie rature research, JASCSe LT eENNal bre =Ssques=s, 
Phone CarvetSa ~icns, and personal intstrviews, eS pe ves 
Wiil examine and clarify the legitimacy of thesa NPLts. The 
background of these NPL's will be examined including “he 
causes leading to their development, their evolution, and 
where they stand today. Rie -Odvecena Ll anelnude “eant2n deprh 
analysis of two NPLs, RAMIS II and FOCUS, derived from the 


industrial respense of various firms that are presently 
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uSing tnese languages. This analysis will cover the ccomoa- 
Pees" eertttal acquisition considerations, their present 
usage cr the system, and their satisfaction Or dissazisrac- 
tion with its performance. Items considered in «he analysis 
include implementation, training, lsarnability, dcecumenta- 
c2on, vendor SUPPOLrT, hardware SUPPOrt/Cconversion, 


security/faccess, performance, improvability/user satisfac- 
tion, general orinicns, an an overall accessment. The 
paper will conclude with 2 cost versus benefit analysis and 
present final remarks about the viability and future of 
NPLS. 


These Non-Procedural Languages will be examined =o deter- 


[ome the cos-S azd benefits 
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(DD 


ssociated with them, determina 


ct 


wheather vendor claims are f Di edg Scania enews aH 


a 
ULE Vv 

ment viability, and measure user satisfaction and ultimately 
deg 


productivity enhancement or Bada eoR. 
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If. BACK GROUND 


The rapid advancem2nts 


ct 


h2 conpiter field in the last 
decade nas witnessed th: Substantial decline of most 
computer costs, particulacly hardwars, while simultaneously, 
programming costs nave risen dramatically. A natural conse- 
gusnee as the increased attention orogramming productivity 
is receiving from manag2ment. Programmers, ejuipment, 
management and user persoianael, anid software ars some of ths 
Menyeweece=S Of the programming arena which are being 
explored for improvement feasibilic¢y. The advent Se 2c s 
pase nNanagement systems (DBMS) has focused mnanaqen 

meeemowenm Cn the benefits to be ierived from effectivs 


Merliga= cr Of SOLtWare Ssnhanc=ments. 


ieee= betn 2=stimatei that tha current stsady rise in 
murOnMa=.On processing requirements will create the inminert 
needa for a total number of prsgrtanmers squal t> the vopuls- 
mon Ome Calicrornia [Ref. 1: ov. 2). Ane eo" = Disease Le 4 oY 
migoccw ate, it is inditactive of «he need to tak= a crit?Teal 


a | 
Qu 
it 
or 
iD 


Meak a@e che productivity cf today's programmers 2 


O 
Ih 


meolS with which they work. The increasing volumes 
reguired information and the resultant increasing number of 
programmers required by industry, coupled with escalating 
programmer costs have shad tha light on “the possibility of 
fr2eing programmers from Simpl? and repetitive tasks and to 
employ nonprogrammers for such processing, thereby freeing 


programmers to tackie more complex programming. 


Ape woekina of softwace capability is usw called f9r 
which nas prompted tae emergence of Phogiteh- wakes 
languages--languages whos main clain to fame is their easy 


understandability and ~qaack Heaqganaos lat y-—-provi dang 2 
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ero Lift 


emeooO. fOr =he nonor ocra mmer. This is a véerv broe 


ju 


encompassing a gamue of natural languages, specia 


}- 
++ 


languages and nonprocedura languages, tS name a 


i 
Definitions of several types of these languages 


Natural languages allow the user the freedon of 
unlimited syntax in his "conversation" with <he 
computer. 
Format defined languages, also known as parameter- 
aomcgerancdages, wWwlitize a fili=Gm-*he-blank formac. 
Meroe -ype Ot language is directed towari “he inter- 
mece, and the analysis of and response <tc data 
passing through th2 interface [Ref. 2: p. 123]. 
Special purpose languages are ones which are designed 
to satisfya singla objectivs. The objective mignt 
involve the application area, the ease of use for a 
Pemewtcular application, Of pertain to sfficieney of 
mie compiler or tha o 
a 


Probiem defining 1 


emgmoucpDUt, DUt thay do n 
PorMas1On. There ac ie 

moon Lem {and its Jetinition) , the metnoa (or proc 
dure) *o0 solve it, and th2 langua 

method is stated. 

Problem solving languages are those which can be used 
mom=apec. £Y a compiste soiu*tion to a problem. This is 
a relative term which changes as the state of the art 
changes. All procedure oriented languages are 
problem sclving. 

Problem describing languages describe the objective 
in only very general terms, 2.9. CALCULATE PAYROLL. 
All this does is cite, in the most general way, «hs 


problem which is to be solved but gives no indication 
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Solve it. (Ref. 3: pe. 21-22] These languages have 


yex. to become a reality. 


eee octas led chatacte>:stics, 1 eee 
A 


7. Query languages are high level languages oriented 
meicad= Ad Oe TSleieval Of data with fast response. 
They are cenerally intended t> be used by people who 
are not professional programmers (Ref. 4: p. 7]. 


There is certainly considerabl2 overlap among «hese 
languages, and the absolute distinctions between «them is 
pevahing bu~ crystal clear. ER ©225°%, @e@Geeiatsiecczs> fe 


inte multiple categori 


M 
Wn 
e 


Gmesemoaper will be iimited <o 2 discussion 396 whe intar- 


e 
esting and powerful branch of English-liks languages xnow 


> 


as nonprecedural languages. 


They have 1lso b2en called LOuUR on generation 
S 


a O 
languages--~*he Latest addition to th sequence of language 


MemeTa=.ons. See Tabie I, 


7S 4S EE ee SS SS SS ee ee ee i cee cm 
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TABLE I 


Language Generations 


eee 


First Generéetion Machine Language 

Second Generation Assembler L2vel Languages 
Third Generation Machine Independent Languages 
Fourth Generation Non-procedur2l Languages 
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Beeestuwecn all of these terms Since none of eqns cecu 
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4 
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em 
ele 
for all the languages; for example, some do not us2 a dat2 
base. The term nonprocaedural conjures up some discontent 
because many of tne languages actually contain procedural 
code; however, *he main thrust of the languages is their 
nonprocedurality, a marketing buzz word used to stress their 
newness an capabilities. Unlike precedural languages in 


which the programmer must specify how something is to »b2 


eee eye iPplying precisely detailed instructions for every 
action which is to be a ae nonprecedural languages 
meeOta tne wWwser the luxury of stating only what is to bs 
Mele, We-h NO corcern as to the detailed procedure of how it 


is done. Although they have thusfar escaped precise defini- 


mon, send Will tndoubtedly continue to do so aS our concept 


of "precedurality" changes over time and with advancements 
in technology, these lanjuadqes, amployed for defining and 
SO0LVing oartticular classes of problems, can best be 


wesclripec 25 "nonprocedural." 


A distinction between natural ‘languages and ncnproce- 
dural languages is best illustrated by exampie. Natural 
languages make use of 2 free phrase structure format with 
once xeial speci fication. For instance, Tene 2£O) Lowang 
example it may be argued that the natural language (b) 
S-2CtsS ar —_—oO anos LarhuyeOVet dno amag2naay —(pSOCcs 
Gural or third generation) language version (a): 

a Poet —iatO 69S BY 2 
Ene, fee Z 
END DO 


De FRINT ALL THE ODD NUMBERS BETWS 
AND NINETY NINE AND THELR SQUAR 
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Meon=precedural languages, on the other hand, use a s: 
mzed M@ixtcd rorsat for ThE specification of probien 


Beme cee another example written in 2 natural languages: 


as PESh ts OURLY FEES OPM@ALL THE 
LAWYERS WHO LIVE IN NEW JERSEY 


This same oe Witt en in:  SPOUEL a nonprocedural 
language, would . imply b : : 


Db. SELECT HOUR-FEE 
FROM LAWYERS 
WHERE HOMESTATE = NEW JERSEY 


The distinction kerein is the use of English-like language 
to repiace more "unnatural" ways 2 E20 eOnOmP=l= as 
Gontras-~ed to eliminating sequential instructions specifying 
peocedurelity. Vict 2See Macirad feconemes acre concerned 


with making queries more like the spoken word; nonprecedural 
languages are concerned with eliminating specific sequential 


Meseederions that icck the computer into a specific logic 


mee SOlyVeng <the problen. While the two are not mutually 
exclusive by any means, they are isfinitely not the same 
concept. Non-precedural is actually a relative erm meaning 
that decreasing rumbers ot specific sequential steps need pe 
provided by the user as th? state of the art improves. The 
PeoserEecre User's approech to stating his problem without 
specifying the steps for solving it, the more naonprecedural 


=e Language is. 


The development of this sort 9f language is of:pazrtic- 
ular practical value and can be extended to almost any field 


Secc@emece application, including nedical, Shipping, city 


planning, accounting/book keeping, air-line reservation 
systems, banking services, etc. iteralliy sccres of 
nonprocedural languages ar2 ncw available. The more widely 


Severtiscead Doast an impressive lists of clients, laundry 
ists Oreyital featuees, “bells and whistles" features, and 


the promise of increased productivity. onspec=. On Of era 
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Jimited iis= of fresently availabie nonprocedural Languages 
indicates their abundance ena eheiz wide rangeé Os 
meopeleawali-y. See Table [I. Specific faatures offered 

Mesecadssn Figure 2.1 [Ref. 5: p. 151-153]. Boolean opera- 
tors are AND, OF, NOT and NOR. Relational opezators are 
PqEecater than," “greater than or egual to," "less than," 
"less than or equal to," "aguals," and "dees not sequal". 
Set operators are set operations such as JOIN, INTERSECTION, 
SeLECTION, PROwecl LON, DIVISION, Ue NaniGaembor PERE NG. 
m=—timet2c Operators incluijie PLUS, MINUS, MULTIPLY, DIVIDE, 


BePONGNTGAL, and z=he us2 of varenth: 


iD 
UW) 


eS 2OryWeSte =a. Cea. 


operators. 


O 


Fourth generation 2ppnplications develonoment svetems pcast 
eae 


a sophisticatad cn-line support environment that provide 


(n 


r 


lis Menus and help services to coach the inexverienced 
Woe Tt , 
2. Ma erficient command language i¢p <hs exDetienced 


developer, 


Be Language sensitive editors that streamline the 


programming process, 


Wu. On-line compilation and execution services to speed 


development, 
See xi ble printing capability, 
GEEEReDort =OUTINng and browsing s2pabilities, 


Tommie agreted accive data/dictionary/directory ccntrol, 


amd CO@meena. iON. 
Gemeee sereson text sditor, 


Gameiea lacy function commands, 


ie 





ay yea ee ST ST eee 


TABLE {iI 
A Sampling of Non-Procedural Languages 


MDASCRIP T SOLtTWare iG. 

abe (App iications. TBM 

Development Faciiity) 

APPLE . Northwestern 

Wrecess Path Producing University 

Language) 

ARPL Bell Telephone 

Memnetezeval Process ina DO wou tee 

Language) 

DMNTO 

(Da*a Management Data General 

irguiry Facilszy) 

Do LV Honeywell 

(Data Management - [V) 

BOC US TeeOulet2 on mew Gese 

GPLAN (Generalized Purdue University 

Planning System) 

INQULRE Data General 

MANAGE/QUERY COMB CEE SGClences oF 
Australia 

MARK IV Pe fOsMat=cs.!) ine. 

NOMAD Css 

i OC in Si el ae 

(Navigational User's a 20 SOETe tage, 

Language) Namur Belguin 

OBE (Query-By-Example IBM Yorktown Heights 
Research Laboratory 

Pom tS IL Mathematica 

Bee eae Access Management 

nformation Systen 

SQUARE. . IBM San Jose Research 

(Specifying Queries As Laboratory 

Relational Expressions) 

SQUTIR AL UNDVeGstey of Utan 

foilenx —Olliery Intsrtace 

Tor Relational Alg2bra) 

Sas SM 2000 MRI Systems Inc. 

TDMS (Time Shared Data Systems Development 

Management System) COspOnaa2 on 
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Sew ec enueee 2 ple DEMS’ =S) [ ReFs7 6s. 9. 43) 9. 

The se — provide a considerable range of file struc- 
tures, a host language capability and a data management and 
report generaticn language facilities. Nonprocedural 
languages have also simplified communication between «he 


user and the computer, 2iiminating some of the "red tape" 


eeong ene Way. See Figures 2.2. 


ic widely usec lanauagses revresentative cf this oe 
Pore seiemercon Mathematica, Inc., ani FOCUS fron Information 
Ev: idérs, Ie These two particular languages will be 
S-udied ir more detail in the following chapters. Clear iy; 
uch languages can Significantly reduce the complexity and 
cost of writing applications prograns that access the data 
base, in additicn to facilitating 22c2ss toa data bese by 
non-expert programmers using the language in "stand-alone" 


ta model, 


pit 


Heme fRer. #2 p. 15]. Pew Conc setlalev2ow, oF I 
need noz correspcnd to the wa the jiata are st 


weli known data models are tha relational model, in which 


( 
( 


data are assumed to be stored in the form of tables; the 
hierarchical model, in which iata are assumed to < 
in the form of tree structures; and the network model, in 
which data are assumed to be stored in the ‘form of géneral 
G@raph Ws-zructures. The choice of a data model provokes 
controversy among data base designers. The relational nodel 
employed imposes little constraint on the way that a user is 
able to interpret and utilize data. There are no complex 


mae \GmMEEEDGEWOLK structures that force ali users to liniz 


ct 


their view of the relationships in the data base to a 
particular single logical view. TiS eve aon Of st he Tella 
tional model is its simplicity and 2ase of description for a 


Wide variety of users. Experience at Deere & Co. with IBM's 
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‘souae = =©606 |) anni] yes SO] ett 


SQUARE all yes all A & P 
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- Arithmetic Functions 
- Exponential Function 
- Parentheses 
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Figure 2.1 Nonprocedural Language Operators. 
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Figure 2.2 Programming Comparison. 


Appiication Development Facility (ADF) showed a beginning 
programmer can be much more productive with ADF than with 
procedurel languages, less initial training is required, and 
=t seemed easier to learn. The data base accessing logic is 
Paedetined in ADF, {hus providing consistent and generally 
efficient call patterns. The use of conventional precedural 
code requires coding of the data bas? calls in every module, 
thereby running thew Li SkPpIotMscoas TG IMocktwelen=. Feats: 
sequences. The programming nan days tequired for several 
projects indicated an average 12-foli time saving of actual 


ADF time against estimated COBOL *ime. This ciaim doses 





mequdtematlalltfication, howaver. The man days 2scimazted for 


CO30L programming actually inciuded «wo functions--inauiry 


and update. Beth #unesion=s are essentially squzveales+ <n 

ADF; ctherefore, separat2 ADF programe did not need «=o bea 
writte mieOraer <0 provids both inquiry and update 
apability. [Ref. 8: p. 168] 


Data description does rot commit us to che 
representation of data within the computer, that is, «he 
user is not required to develop a conceptual view 
corresponds to the actual way data are stored. One of the 
functions of a nonprocedural lanzuag 
between the two. The NPL also facilit 
@exe OF the reorganizing of it. Sv 
RAMIS II are general purpose, in the se 


mm-endea for use in a considerable va 


jv 
ee 
" 
O 


Peg ultewd=ftferen= sort of nonprocedur 
is embodied in the specialized applications packa 
by <heir vendors. Ther2 ara a great many of the 
probebly the aaa Wiel “Con cenwe W 

ee Maqer problem in tha implementation of saonprocedural 
languages is the "ripple sffect." Wha 

change is mad2= in a 

package, modifications ara maie difficult by équipmen= ype 
or brand peculiarities. The new versions have to be adapted 


to each type of hardware j2ar. 


It would be misleading *95 suggest that nonprocedural 
ar 


Although they are widely acclaimed, there are some applica- 


s 


languages are a panacea =o the ills of the software wo 


tions for which they are clearly not suited. However, the 
wide acceptance and us2r satisfacticn which they enjoy 
pm@ecatemthet they are a legitimate and effective addition 
tO the information processing irene. Nonprocedural 


languages have demonstrated their ability at daabase 


24 





eee eee ee ee -—— ese ese 


ew 


TABLES IItl 





Specialized Nonprocedural Language Packages 


ES 
| 1 High resolution graphics 

| pee -at2stics 

| oe Full Screen Data Entry and Display Applications 
| 4. Procedural Language Interface 

| Dee excernal File Interface 

| Gmmeeusage Accounting 

ioe) CCNMUN ications iM vert aces 

| Semerahancial Planning and Modeling 

| 9. Information Management System Interfaces 

| WeeareL Interface 

| 11. Formatted Screen Manager 

| fee interactive Requ2st Nodifization 

| 

| 


13. Word Processing 


[ oY eats OO nem Se ee ee cee ee: cee ED ee I ee SD 


lo a RS SS OO a a ee eM is ee ee 


management, repvor generation facilities, handling of ad hoc 
Mie slec es interfacing wick host languages, and handling of 
WenlOuemetle structures. Even so, chere is more +0 be 


considered here than ease 29f use and powerful capabilities. 


An imp ant consideration is the ability +95 adapt to 
change. How flexible are these nonprocedural languag¢s? 
With COBOL, a relatively minor change in programming logic 


Or report formatting can be a headache of several days work, 
not to mention the tediousness of the job, its scheduling, 
and the ever-present possibility o£ making errors. Nene 
nonprocecurals, total reorganization of internal storage can 
be accomplished relatively simply. But the real beauty lies 
mpomecnemeace that after a total rseordanization, changes in 


data operating ccmmands ar2 not necessary. 
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Continued exclusive use of proceiure-oriented Lanaquages 
W 


results in low programmer productivity which just cannot 
ke2p pace with the demand for new applications. The driving 
force behind these new programming nethods is the cost and 
Seer Gmeeey ect traditional programming methods. For th 


(bp 
ct 
i 
I 8 oO 
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being at least, nonprocedural languajy2s seem =o be providing 
long needed relief by Maximizing integration of user 
services in a user frienily manner. Implementation of 2 


data dictionary is a time and headache saving administrative 


strategy. Podewas G2cCtsonary 1S 2 file stored in the cata 
base, and accessible by the various users in an interactives 
manner. Pemp=OviLdes a narrative rasord which de 


hame, aliases, uses, format, access authorities, 
of the data item. Ze 2S 2) We jJOssSt ep 2Ozwesd 25 
development tools by extending the standard la 
Geupling it tc a data dictionary and DBMS and support: 
development process in an interactive environment. These 
Bye -eCmse Ortfsr the potential of significant productivity 
gains through ease of use, the convenience of all daeéevelop- 
Ment services 2t a terminal workstation, the completeness of 
modern ianguage and ‘the leverage orovided by integrated 
mectLlitzes (R 


ei. » Os p. 42] When crganizations oroverly 


Cmte) O0lS, 2 iS-exose=ed “sha= Signe tican= 





A. INTRODUCTION 


Computers today are providing an expanding range of 
services to a rapidly qrowing pool of users. PlLectror-c 
Mail, document preduction, and information retrieval are 
widely used services. Such facilities make our lives easier 
and can enhance the output of many users. Yet a bot*+ileneck 


remains which hinders the wider availability of such systems 


a 


and decreases the Ffectiveness of those presently in use; 
ge S bO2e-teneck is the man-machine communication barrier. 
Samply put, a major complaint agé@inst today's systems is 
Miae |-eney are not very good at communicating wit aheir 


uSers. mney often fam to "understand" what ct 
Want them to do anG then are unabla to explain the n 
Mf M2eounderstanding to the user. In fact, it is the co 
experience cr users ci interactive systems, whether novice 
oz experienced, infrequent or regular, that co a 


m 
Mech their machines is 2 time-consuming and frus 


Peer ons 
experience [Ref. 9: p. 19}. Various levels of performance 
can be achieved, given various degr¢e2s of hardware capa- 
bility and programming ingenuity. ne cle ~ShObe es cun, wae 


issue becomes one of performance/cost tradeoff, influenced 
by the requirements of th2 application. rie ase emg in, 
declining hardware costs and more skiliful programming will 


provide better performance for less cost [Ref. 10: p. 14]. 


Be. DSSIGNING POR THE USER 


Or@anizations run on infermation. Information is mor? 
Sian omen mere Slmmation of collected data; it is a complex 


Structure of interdependencies and ralatiorships, which need 


a 





to be presented in an understandable format cons+nained DY 
contexcual, accuracy and timing requirements. Lats, inmaccu- 
tate, incomplete information is of questionable veiluc. The 
thrust of management's attention revolves around -vreliabdls 
mmeOLMaz-On and <ffective ways of obtaining i+. The key is 
people productivity. Efficiency in speed, cos= and reli- 
ability have <raditionally been yaristicks associated with 


measurin machines. Howsver, Machine efficiency is o 


th 


Meecrecmweltc if 1t cannot be properly utilized because of 
inefficient users. Therein lies the reason that management 
mmerOctsanrg its attention on developing efficien+ a 
productive users. She sa pid Geowch “Of 2ne | Conmouces fc 
has caused computers tc bacome cheaper and mor2 available; 


mie-orecesvV2 Computing is in use in many buSinesses, and homes 


computin is becoming more and nore commonplace. AS 32 
result of these developnents, @new breed of users is 
emerging--the nonprogramming computer user. Ta Oeder aso 


racilitate this type of "programming," a mechanism mus 
anable a human boning co Si press alqou2inns macdrally — sam 
pumeeiNeesy aS well as clearly and conpletely. With several 
hundred programming languages héving been developed over «ha 
past 30 years, clearly what is natural and succinct <«co one 
person may not be so to another [Ref. 11: De. 2976 Ls 
often assumed that, ideally, computers should be programmed 
in natural language. Schneiderman [Ref. 12: be 206], 
believes that the use of computers would be facilitated if 
natural Language systems were availible. Users would 

have to invest in learniag programming or database query 


mamguages and Struggle in translating their =houghts into an 


ae ficmat language. This is possibie at the presenz time, 
although processing is very costly, and computer +ime is 
inefficiently used. This postulate of natural being better 
has been refuted by Small and Weldon who studied English vs. 


oe, cOmeluding: 
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ni oumon assumption that ordinary, everyday Engiish is 
ene -Gsal Wey 20 communicate with conductsrs is uc- 
Supported by present results. yee ects were not reli- 
ably more accurate using English than asin SQL, 
eS Sider ne Serietured ienaG ae is sasier to use 
[ Ref. 13: p. 61]. 


tudies indicate that a formal nonprocedural language helps 
structure user requests. English may be too flexible, inap- 
propriate for queries, or perhaps a natural language is not 
a naturai query language, as Montgomery suggests. [Ref. 14: 
pe 075] This wenid be attested to by anyone familiar with 
legal documents and the ei detail which must be 
pe OC feae=) ©LG2t <0 present a prscis= nearing. Beading and 


Sampeerending 2 natural programming language is relatively 
al 


§) 
Q 
Sp 


eee TUL ng Syntactically correct code is 


The closeness of natural language *o English makes it diffi- 


cuit to remember the grammar of the natural languages, an 


example of proactive interference, the confusion between 
Mia e YOuN<nOW and what you are trying «=o learn. The closer 
Tne two resemble each other, the greater the vroactive 


pec ertetenc2 [Ref. 12: p. 199}. 


Watson [Ref. 15: Da ~lJpgecGhSliaceerizscs = ngiach as 2 
Beco ~¢cues language to use to describe things with precision, 
and; therefore, a poor choice for delinaating computer spec- 
iat Catezons. Wit eeueha= DOINt 2S arguable, “#2 2s hazdiy 
wort feoaeoumg | che “mer ts of developing Tonprecedurel 
lnaguages in non-English vocabularies, foreign or synthetic. 
Easy learnability would be eliminated, and user resistance 


Hs bouURd =o be high. 


AS mentioned earlier, vendors of nonprocedural languages 
propose that use of their products will relieve programmers 
From redundant and repetitive activities, thereby offering 
them a chance fer greater programming productivity as weil 


as offering the nenprogrammers a chance to get into the 


Zo 








world or au*omated data processing 2nd improve cheiz pare, 


eic- 
cavity. The use of programming productivic: improvement 
can reduce systems development cost by as much as 50% and 
program maintenance cost by as much as 75% [Ref. 16: pe 
28). Their increasingly widespreai use “hroughout a wide 


variety of industries would suggest that there is some cred- 
ability to these ciaims, or at least that this is the typ; 


Sec OGterOrt Which industry is looking. But what is sitmehet 
constitutes a successful nonprocedural language? They are 
Mee, @@ectail, Carbon copies of one another. Some aspects 
must be indicative of better success than others. Mere 


eoeleMemtaticon Of a nonprocedural language is certainly no 
assurance of its success. If a gap 2xists between what «he 
Me=G) 2epec-S and What the system delivers, +the svstem could 


be judged a failure despite the technological 


nN WwW 


the system [Ref. 17: p. 42]. Design based on u 


peEmOn-te=vyi1al corcern. 


Moyninan [{Ref. 18: p. t1b14) Stsces 2hee srecess can b= 
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Measured in two ways: Caner. : 4h 
mioOScewaecher Or not to use 32 system for a particular job, 
success would be measured by extent df use, and second, in 
the case where the user is obliged to use the systen, 
success is measured by the user's overall degree of satis- 


mac <= Ons The latter would be applicable to ~he 


in 


nonprogrammers, since their only access to the data base i 


through the nonprocedural language. We are again faced with 


a GNagmerccc evaluation of “satisfaction. " How then can 
this "satisfaction" be neasured? Several autnors haves 
generated scorecards on th2 subject. Waztson [{Ref. 15: De 


Gy, staces that simplicity, little requirement for memoriza- 
tion, freedom of conceptual view, and timeliness are «he 
essential elements. Hopper [Ref. 19: pe 3-4], describes 


Weel Sade stacction in terms of ease of use, SiLar ls yp epand 
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pemeoe Om@ieeey. Symnott ard sruber (Ref. 20: p. 192), anoha- 
size accuracy, timeliness, eé2se of use and responsiveness. 
Hayes, Bell and Keddy [Ref. 9: pe 27], stress the im 
Samce GE flexibility, help facilities, and personalizati 
in the form of freedom of conceptual view. Reisner {Ref. 7: 
pe 13-31.J], has devoted an entire paper to the study and 
evaluation of ease of use. These schools of thought are 
overlapping, but none seems to be all encompassing. 
Moynihan [Ref. 18: pp. 116-118}, through empirical studies, 
has composed a comprehensive list of eieven key points to be 
foilowed in order to ensure that the system is designed wit} 
the user in mind, an inherent trait for é@€ successful syston. 
meapscoum (Ret. 215 p. W32),- COnCU2S “hae siecess 25 “42 


eumeccion Cf user-driver design methoiology. 


The key points are: 


ue The system should be forgiving when the user makes 
mistakes. 
2. The system should be dependabls. 


3. Users should have 2asy access to the svsten. 

Wa, Heors. snowed ge= any help chey"eeed <o us] Gee 
system well. 

Se The system should not damage users' jobs or maxe 


users feel unimpertant. 


6. The system should not make users feel isolated. 
7. The system should not make users feel overexposed *9 


scrutiny. 


i+ 


8. The system should not make i Napadetor users to 


escape from their jcbs. 
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9. The system should not create unfinished busiress OC 


Wo=lSe 


10. The system should behave like a machine, not 2 


7 


person. 
11. The system must be important to the user. 
Bach of these points shall be addressed in turn. 


Nes ine system should be forgiving when the user makes 
mistakes. The system needs to offer the user helpful 
Bese2UGei0ns <0 recover from any erzro=s h2 may make. 
Nenm-prccedural languages offer prompts and help facilicies 
Which provide explanations ind elaborations on correct 
meriiat,esccccptable field entries, allowable words, etc. at 


severai levels. 


ae The system should be dependable. System errors 
cause users to lese confidence. On the other hand, a system 
which is flexible and amenable to change can be a jey cto 
us2. Powzential use of *he Language in new and unforseen 
areas must be considered. Et should “be @viewoq —fs0m <he 
point of possible extensions to meet other needs. Jsers! 
Pee wWS Om IS applicability in actual practice, the effi- 


ciency of he implementation, its potential for expansio 
into other, and frobably unforseen, application areas, e¢ase 
of training and effectiveness of documentation, and problems 


OF conversion and compatibility all play key roles. 


o Users should hav2 easy access to the system. The 
system needs +o te easy to learn, ani, additionally, gq 
and simple sign-cn procédures and rapid response “imes are 
essential. Beinc oriented toward particular types of ap 
cations, nonprecedural languages generally require less *+ime 
to learn for efficient usage, tend *O minimize Or elin 


specification of computer and interface opezations, permit 


a2 





SeWeceMrreut On On the ultinete srecess con*rol strategy ar 


mee scte-cdocumen*ing [Ref. 2: p. 1248]. The introduction of 
nonprocedural languages hopes to mak nonprogreammers a new 
pool of automated information processing personnel. Sanee 


such a user lacks computer experience, a successful query 


language should be easy for him to learn, use and remember. 


4. Users should get any help they need to use “thea 
system well. This includes sufficient training, in house 
experts, and up to date manuals. Fill in the blank or menu 


selection facilities make computer use possiblie without any 
meet iteg ac all. Oneene=) Cb ch2anetas SS evel yee pOsre te soa 


@ guidance. Users als 


O 


n 
programming trainees; they need clos 

Mmeed =@) feel =hat there is someont thay can turn tc €or 
help. One roduct of a user satisaction survey revealed 
jmett GaviSions within an organization which had internal 
d a higher level cf 


= . e e 1 a 


Sea Steection with the system than thos 


a 
pea>ple knowledgeable about the systen h 
n 


G2 Ves Ors AN oul: 


nw @Od Ff 


any staft professicnals CRef. 20 so SD eo 


oe The svstem shouli not Gamage users! jobs or make 
users reel unimpcrtant. The system must not supplan= human 
judgement. Non procedural languages decide on hew to accon- 
plish the task it has been assigned, but it is the human who 


decides upon and assians the task. 


Ge imemsysten Shotli not make che user £sel 2soleced. 
Users will certainly have a bad attitude *towards the system 
momchevmerconsider themselves to be involuntarily qlued to 


me rereaen nals to the exclusion of any human interaction. 


a 


7. The system should not make users feel overexposed 29 
Ee-itomee This point deals with management attitudes cowards 
Meverwecnelon workers, oot with any actual trait of the 
language. However, workers can be 2xpected to be disgrun- 
[ied ween <he system if they find their bosses conscancly 


monitoring chem. 
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Ss The system should not mak2 i= hard for users +9 


escape from their jecbs. PAS Polite 2S) Weuwly) waeeqec. aa 


managers, and is concerned with the poztability of terminals 


which allow the managers 9 do work away from their offices. 


9. The system should not create unfinished business for 
users. When a job has bean progranned, the user needs to 
Beet aesense of finality; the need +to mak2 addi+icnal 
SemuStilem:S and pos =ings is a thorn in the side which is 

an 


elimineted with the use of nenprocedural languages. 


10. The system should behave like a machine, not a 
PemcOnwer 22S 15 not meant to discount the value cf user- 
friendliness and understandable "dialcegque! with the 
Bomputer. Many users find terminals which are ¢9 


O 
Sewn sive O= Unnérving. Building conputers thac b 
a h 


ehave lixe 

Beoplie 2s like trying to build planes that flap their wings. 
Sipe «€6©System must be important to the user. Waees 
DOint may well be the most infiuential of all, since all “he 
Seeers Syiti to it. Lesa - S272 Ne Sener S Beene Sees 
Meye<~end Oo disregard the capabilities of a very beneficial 
system. Users wiil only seriously consider the system if 


they feel that i+ will help them to do & good job, and if 
they are not put off by lack of understanding how to use the 
SYSTtTEN. rase of use is of tzemendous importance. A care- 
fully designed user acceptance methodology can successfully 
Minimize the gap between the system a user expects and the 
one which is delivered, resulting in sigqnificant imnprove- 
ments in productivity [Ref. 17: p. 44@}. All the bells ari 
whistles the computer designers can create are of dubious 
vaiue if users cannot or will net ase them. The systems 
mist overcome resistance to change, increase understanding, 


and convince users that it is for their good. 


34 





eee Lhe SASeE-OF-USE ISSUE 


Se@eee -1& NChpregrinmaet generally will lack com mpYsLer 
experience and possibly ase the language as only a BOE clon 
See their jobs, Somewhat intermittently, a successful 
non procecural language should be easy for him tc learn, use 
and remember. Data Dass aecess is Significantly eased sie 


the user does not need to. deal with the data base in terns 
Of unfamiliar structures, but tan think instead of i+ in his 


Own terms. A nenprocedural access langua 


‘Q 
( 
D 
=) 
rey 
oO 
j— 
@ 
” 
ray) 
a 
my 

¢ 
iy 
‘ 


Base user =o identify ani select those items in the date 
Petommneentch he is concerned by stating propectics =hev 
aré to possess, ther than by spasifying how <n 
located. The Bedi ance of gase of use is docu 


mie Numerous Studies done in this ar2a. 


Human factors methodology has bean apvlied <to computer 
equipment, but it has been focusei largely on ovdhysical 
devices (keyboards and display design) rather than on cocni- 
Mere lee cOLS, Which ar® more appropriate to measuring ease 
eae uSewe=i nonprocedural lanaquages. A major problem iin 
extending human factors methcdology has been +9 develop 2 
Metoni=2oGp for the ease-of-use of 4 Rnonprocedural language 
that corresponds to intuitive notions of ease-of-use and 
permits measurement in a feasible amoun+ of time, with some 
eee ctOmema-1On to sewentitic rigor. FUSENEE, SP AOMpsoceaure) 


languages are complex and involv2 cognitive activities 


(learning, understanding, remembering) rather “than only 
physical and perceptual ones. (Ref. 7: p- 16) This is 2 
tali order, however, and has yet <9 be fiiled. 


Nonprocedural languages diff 


(D 
ti 
‘— 
a 


ways that may affect 


their ease of uses namely, they are: 


Ie Seac. 26  Form--With two-dimensional form, Users 
Rmeeece wewderics by tilling in forms on CRT Screens. Linear 
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) 


syntax is written in normal left +5 right, “* 2p to bottom 


faShion. Two variants of this syntax are shown in Table TV. 


4 


SQUARE employs a positional linear Syntax while SQL uses a 
key word. 


Dis Proced wality--Experimerts of Welty an 


fu 


templ 
using TABLET and SQL conclude that people more often writs 


iD 


difficult queries GCOEGSS Ely using “oa procedural query 
menguage then they do using a nonprocedural query language, 
mad« 25), Specifying a st2p by step method for achieving 3 
moaubcees Opposed to describing a desired tesult without 
pete cyeeme Now i7 2s +o be achiayeai, un) ey 
mo Statistically s 

write easy queries. However, th 
Bogdtcteene Cifdserence when diificu 
Their results show aclsar di E 


E 
students having little or no experien 
Ss. 


ale 


Hearn = 


Eee VO veges 


SmerwoO di frere 
£ 


n 
cause of tn2d ence +9 be whe Cok 


t- 


5G 

Megier Vang he TABLET quer_és and nissing in cwhe less procs- 
Guzrei SOL queries. They pelieve ¢ 
BmeoQuraeed by TABLET'sS procedurality to think in terms of 
concrete procedures that cthange tables of information, and 
that this allowed them to perform somewhat better. Other 
results also clearly indicated th2t exposure to languages 
designed for 2xpression of procedurss, BASIC and FORTRAN, 
gave students experience which helped them retain TABLET but 
mor SOLe Additionally, 2 second experiment showed that *he 
more procedural language was easier +o learn for students 
With no previous computer language =xposure [Ref. 22: De 


640 }. 


Bis Data Model--The relational model imposes little 
Semes nee en ~he way that a user is able to interpret and 


ied Zeue da ca. [Tere are me scomoleéx t=ee Or netyon: 
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TABLE IV 


Examples of Nonprocedural Language Queries 


Query 
Language 


W~ 
tO 
t-4 


tO 
to 
[x4 


SQUARE 


te: 


FeCUS 


fete Lt 


TABLET 


a. 
| 
| 
| 
| 


ee Query: Find the na 
all employees in departn 
who eatn more than $50, 0 





SELECT NAME 


WHERE DEPTN 
AND SALARY 


VO 
Ur It 
© 


| 
| 
| 
| 
| 
| 


= MP ("50',>'50000') | 
NAME DEPTNO, SALARY | 


an ES ED cee te A eee enete i eee nee cen “EEO ets aoe 


| a ee 
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structures that coerce all users into a particular linirei 
Wom Clo ene relationship, 
Gata base. A wirtue or =the relational model is its simpl:- 
city and ease of description Or all users. ae 

purpose data management system should allow the use 
expressiv? power of the network mod2l and allow naive users 
to pretend the data base is a collection of fe n 


[nets 235; p. 8098}. 


D. THE ISSUE OF PRODUCTIVITY 


THeeughout indus«ry, the most widely choser ne 
PovetiGueu= problems of programmer productivity, respons: 
ness to end-user needs, increasing information dema 
changing data recuirements, ~S to 2dd more peopl 
result, system develcpment has become one of the most labor 
intensive processes in American business. The f£ailacy of 
that approach is proven by Brooks [Raf. 24: pe 13-26], by 
sShowlng <nat adding manpower incr2ases communication needs 
moteacrueliy results in degradation, at least initially, of 
Bes GUC trv arly. There is a natural tendency *9 equate hard 


eae Wee PoOdUCTivity, but this is 


Hee) 


o2 the case; personnel 
effort dces not equal productivity. The key is not neces- 
eee tyerwouwoOrK harder but £o work smarter, more Ssriicientiy 
Waef. 25: Pe 2z1]}). PED UCe1Vaty 2s @ EUNG==on Of DEGDLe, 


oven ager 2S accomplished through a machine. 


Welty and Stemple [Ref. 22: p. 626], agree that naumans 
remain the crucial part o£ the system. PELe=eReye =n ac 
use Of a system can be ineffective if <the system is not 
designed to match the needs and abilities of its use¢trs. 
This fact has led «them *o explore research involving «he 
human oriented aspects 2f computer languages previously 
Gated. Software that will enabie 2 manager to enter input 


and generate outrut from a terminal in a conversaticnal nod2 
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and ine ianguage close to English is <khe trend 7f che 
mature. Business people want simpl:, versatile proarans 
that are reliable, readable, verifiable and maintainable 


eset. if: p. 70]. 


Piemesea celevant £6 various huhan factors design prob 
lems cover a wide span and exist in nany forms, such as the 

following: 
e Common sense and experience, suzth as the designer has 
ip his "storage," som2 of which may be valid, and some 


not, 


e Comparative quantitative data, 
Such as relative accuracy in reading two types of 


visual instruments, 


e Sets of quantitative iata, such as measur 
samples of people and error rates in performing various 


tasks, 


* Principles, based on substantial experience and 


Ee 


m 


eosewpur- fa. proved= guidelines foumeesian, 


e Mathematical functions and equations that describe 
certain basic relationships with human performance, 


such as certain types of simulation nedels, 

e Judgement of expercts, 

me Wemman Cr + ¢cria, consisting of a checklist of 
Speer -cacicns fRef. 26: p. 458]. 


Numerous experiments in this area concerning nonprocedural 


languages are based on quantitative data, although industry 
in actual practice has been found <9 reiy on the judgement 


of ¢xperts. 
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PLOMmPUMETOUS Studiss and experinents, a laundry i: 


essentiai features a computer language should have 


in 


homemterace. Gracerully with its users has beer estapnl: 
It is not desirabie that an ideal language should a 

hoaman style of communication. Rather, the system s 
satisfy the communication needs of its users in the way <hat 
Makes best use of the available tachnology. (Ref. 9: ps 
29] No industry wide performance standards have been estab- 
lashed for traditional programming productivity measurement, 
let alone for the newer nonprocedural languagés. ey nea 
examples of such measures would include outpu= per unit of 
time, variance in schedui2i vs. actuzi time and resources 9 

ee 0 


compietion, deor f fulfillment of requirements, and 
ary 


£ 
Minimai necess maintenance. FOr Signe ON, allo ve Taye 
W 


q 


memco Ones ~he judgement of managers, ho wesc nowdh lacks ng 
Soy hata and fast statistical data, have decided that 


nonprocedural languages are a great boon to productivity. 


E. TO USE OR NOT TO USE 


PTheee Langueges can offer significant reductions én 
pomielemuar and cost tor both che applications programmer and 
ee) 


he be-ail and end-all of programming languages. 0 


(D 


non-expert in accessing «he database, but they are n 


wt 


n 
beat  aeemand hat many of the “new" features of t 
non precedural languages have been available for years. So 
Pdely iamguades such aS SPECOL wars designed specitfical 
tor £ile)manz pulation. Mark IV and INQUIRE are desigred 

Babes femeacement systems; Mark IV is an effeceive report 


generator. 


The rules specifications of ADF seem to be learned quite 


{ 


Beng. lyemaithough a new vocabulary is introduced» differen: 


ey) 


naming conventions are us24, and various rules must be tie 


together to form an executable ADF system. New programmers 
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send to be confused until they have written and Lmrlamented 
an application themselves. Heowever, the use of ADF h2zs been 
rejected by one company for several projects oecause of 
deficiencies in standard processing that would have required 


special processing to overcome. The inability to access 


v 


multiple data bases and multiple hisrarchical paths and the 


access to only me occurence of as 


iD 


gment type are «wo key 
restrictions that have limited applications. Pherae: p. 
172 } 


Most nenprocedural language venders have a myriad of 
=ales corcermning queries that req 
Sons, as Opposed to the hundreds or thousands of 12 
cod2 which wouid be required if prcqrammed in procedural 
language. This 1s possible because 2 
make a lot of assumptions about the ta 
compiex query for such 2 language iso 
See Re waSsSUNPstcnS ar= wUuntrae and *theret 


Un 


L 
ai 


fer 


er these circumstances, it is questi 


O 
SHilieeeosce SOLU ICH in velives Wsing =n HFrgizsh—-lik> 


ct 
(0 


nguag¢. In fact, it nay be Taster a 

Peegram am COBOL if the qu Sueonl lense (Rema o>s | (Ds / 1] 
Despite zhe claims made by their suppliers that many 
non procedural languages ar2 simple and "Enaqlish-like," thers 
1$ good reason to doubt whether a command node is a suitable 
Bie e: face, LOr more than 2 proportion of the possible users 
of a computer information system. Dili a sewn On =Cca y's 
non procedural languages have recognized this and provide a 


dialogue (question and answer) mode. [Ref. 4: p. 15] 


Computers have impressive speed, storage and accuracy 
Which are bypassed if we use natural language. User know- 
ledge of the application domain seems +o be critical; 
without this prerequisité, natural language usage would be 


pee cememy difficult. 


41 





F. SUMMARY 


As the number of potential computsr> users increases, it 
becomes necessary tO 06©rreexamine programmin Language 
concepts. Ratker than develop more powerful procedural 
languages, descriptive, very-high-level languages may be a 
better approach. Very-high-level languages allow the novice 
user to describe the problem rather than the method for its 
Solution. The user is not rquired t> transform a conceptual 
data model, which is problam oriented, +o a machine oriented 
model. [Ref. 12: p. 116] Many feel that user software 


cS 


Tae: 
de 


enhancements revresent the wave of tha future and thea 


ct 


id 


j- 
QO 8 


mele bememmecie, if amy, ne2ad for practitioners. cC 


SS 


j-4- 


> 0 
ve) 


th 


ons 
the growth of cecmputer sites, as well as the grow 


applicae:ons a= ¢ 


~< 
1? 
in 
1 
J 
Q 
i) 
}-4- 
(+ 
Mm 
WY) 
= 

ct 
jan 
j 3 
Nn 


prognosis is ha 


ry 


diy 
MUStifie@’ in its entirity. What is reasonable to expect is 


( 
be 


that the data processing 2nvironment and the skills utilized 


by data processing practitioners will change iramatically. 


(n 


} 4 


No matter how powerful computers and software become, it 


}-4 


hard <tc imagine eliminating the need for a professiona 
ereat-f sem,pa:rec: and improve the 4d2*a precessing function. 
at che 


meectonsope=*’S DPCSitiOn Will shiit from @ programming orien- 


c i Salo ge. ca | tO expect ah Hieatis oeueo = the 


io 


tation to an analytical one. Tt 25 arguable that softwar 
quality would improve greatiy if greater emphasis were 
placed on analysis rather than upon programming today. 
meer. Ws p. 4] 


If shared management of information resources will be 
the trend in the 1980's, wa will ne2i some strategies tc get 
information management UnVeClV¥eadun Ww i= users and users 
involved with information management. This iS not meant to 
dseCClmem ene Vidbility of <{raditlonal procedural progzan- 
ming, *he value of third generation languages, or the 


employment perspective Pou computer programmers. 
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= 


Meee orOGedural Lengueges and th Cl Oe pm geamnies Ss" 
= 


& S 
they procuce ar¢e a compisament to traditional programming, 


not a substitute. There are some applicaticns for which the 
nonprecedural approach is clearly HO: applicable. 
Additionally, there generally is a point in the complexity 


of any class of problems beyond whith procedural specifica- 
2: Pao 2 Sale Es 
D 


is clear that computer usage cannot feasibly be limited to 


© 
mon 1S icimplLer than nonprocedural (Ref. 2 


relatively few specialists. Equally jes 12 Was nor Viabde =o 


h 


require a high tlevel of computer skiil for the performance 
See tl BeanMOUuTeD processing. Now that the computer is no 
longer viewed as a stéllar wonder, accessibie only to data 
processing experts, industry has come to realize that the 
Computer is a tcoil, aibeit @ sophisticated one, and that 
naturalness for the user in the development of programming 


languages is an issue which must bs addressed. 
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IV. ANALYSIS OF RARIS II 


A. INTRODUCTION 


Chapter V and this chapter are essentially the backbone 


() 


of this thesis and the basis for the choice of the partic- 
= 


ie 
Mar topic. This chapter will deal with the industrial 
response to RAMIS II as chapter V wili deal with Focus. 


From this industrial response by the user organizaticns of 


a 


Peitoeweiteaea =~=ne subsequen= anslysis cf that vresnonse, 
certain questions will hopefully be answered and offer 
enlightenment as to whether the purposes for acquiring such 
systems have been fulfillei. Pesos ieaues <o OU Mame SUM LS= 
Sion and reply and/or parsonal interviews with the user 
organizazions listed in Appendix A, determination will be 
made as *o the values of RAMIS II and its related system/ 


components to be discussed later. 


MaememrmncTure Of this chapter wili first deal with ths 
vendor company and *#he products and services it offers 
and/or attempts to provide, followad by an examination of 
the industrial tesponse and a conclusive determination as to 
user satisfaction with the vendor, ee produce, and the 
resuitant productivity gains within their respective organi- 
Zations. 


Be. MATHEMATICA FRODUCTS GROUP (MPG) AND RAMIS II 


ALtheugh RAMIS II, RAPID ACCESS MANAGEMENT INFORMATION 
SYSTEM, was first developed in 1967, Mathematica Inc. did 
not form Mathematica Products Sroup (MPG) until 1975. ees 
was formed solely for the purpose of developing, marketing, 


ses c ri buting, and servicing the RAMIS II product/s. The 


ok 





Zicieeomes JE PoOnprocedural vorcodcducc we KNOW =CGey was 
@ ene mar Ke cplas2 2n 1977. According to ch] mark- 
packages obtained and from interviewS with branch 
t, Mathematica ilses more than simply produce scoft- 
ware. I+ also provides consultation services, and conducts 
Polite y Besearch in conjunction with the software production 
process. Throuch what they term "ongoing research" in the 
areas of business management and computer technology, MPG 
attempts +o provide a comprehensive , easy-to-use manage- 
ment information system which also provides effective and 


erficient use of related computer resources, 


Their belief is that the increasing demand on progran- 
mers' time has created the nead +o simplify *he programming 
process =o allow for increased programmer preductivity and 
increased nonprogrammer use of installed systems. Rapid 
advances in computer technology have also created the need 
MO=saGap=eavilitcy to cons=antiy changing programming eé 
ments. These demands by tcday's iniustries have led to the 
Mest Vele=s=Orts in the creation of narkéeting enhnancen 


MPG and «he other nonproc2iural product manufacturers. 


MPG is involved in 32 continuing process to deve 
expand, eidesenu re thee RAWTS Pl product Jines. a 
marketing approach stresses +o present and prospective 
ii ents their practice of using seventy (70%) percert of 
their research and vrogramming effort to improving their 
present product and adapting it 79 future generations of 
computing equipment. TRE -O@rher thsecty (30%) percent of the 
research effort is dedicated to analysis of the futures 
requirements of business and the subsequent MPG ovroduc+ 


release +o meet those requirements. 


iim nme wlth this apparent dedication to continually 
Ss 


t 
improve BAcue y DLrOCUCE linea 2 eels “peed uct usage 
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Boatelcweon =O ISM reiated e¢gulpment. So long as taneir 
clientele maintains their usage of IBM compatibies 
equipments, MiG@ewStL De able £5 je€ontirpue to pSprovide 
services. This aspect of MPG is aided by maintaining a 
Srose Com-esadcclal and on-test-site relationship with IBM for 
their prereleaséed software and hardware products. ras 
relationship is mandatory in that MPG must also meet 


contractual relationships with its users. 


The product that MPG produces is the RAMIS II system and 
-ts reiated nonprocedural language, a combination of @ Data 


—_——~ = Um ws ~ > . ~~ eM Ss ~ ye t's “3 TT fS Am ow wee we OS ~™: ~  / Fe ~ 
Bas = “enmecemen: SySten (25.9 5} amq 2 one emcee a a eee 
ae 


O 
om 
=} 
—— 
rey 
}~ 
yo ob 


7 
ow for a simplification of communications between 
Co Ss 


the user sxates "what he Wants" vi 


eaa= USS aa e 


wa baw a 


( 


computer using English like gquerie 


(2 
(D 
re 
O 
= 


feo Oe =e: ( 
allow ease of access to information by all users; and ( 
also allow S@R vy aPpuecation, geners<ion enhancement 9 
Simplify the oregramming process ani consequently increa 
appiication programming produc tivity. In their own wo 
RAMIS TI "....combines &@ tomprenensive data base manageme 
System with a preven, easy to use, ROUND TOC=duee Wuconpl 


janguage for report preparation and records maintenance." 


KAMIS II progises to provide tha user with the ability 
<c examine more information and combinations of information 
to form more valid and appropriate decisions; to access 
mE OnMaeeon more quickly: to. 06ccreate)6new6[U6systems)=§6 and 
applications in APPrOKiMatcly ons-f£iEth the time of 
procedural languages; and to make queries and receive 
replies from the database nore rapidly. 


Engeonjunction with these abilities, RAMIS II promises 
the user the benefits of less environmental maintenance of 
the database; data independence ¢t9 reduce maintenance and 


WSer CcOMmscraints ; increased storag= and computer rescurce 
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ee CLOT ; faster am plementation: cost Saye eS > 
Pebeadbite.yY; and the bottom line productivity enhancement. 


To accomplish the afor2mentioned items, RAMIS II offers 
an integqrat2i package of features ESO Wilcr the 


user/fconsumer can construct a system that will be designed 


+o meet his exact requirements. The features of the basic 
package and cptional components and = ease related 
descriptions are listed below. The costs/prices of these 


packages/components are given in Appendix D. 


ieee 22S: Cc PAMIS ITT Svsten 
om RAHIS II Data Bases--provide for tne storage of 
data for present or future application use. 
Ds Database Manager--allows for efficient data 


access and uSe as well as effactive use of human and 


computer resources through the use of the RAMIS II nonproce- 


Gural language. ¢ 

a6 HOmpmOceawus ls henguage (PP iOcesser-—-altows = 292 
mpo=- Casaeen generation, =enOre "0s Daca. On, and), £2l6 
Maintenance by use of the NPL. 

a. Interactive Request Modification--aliows for 


- 


corrections of erroneous requests and generation of requests 
O 


for additional data by revision of previous requests. 


€. Screen Manager--allows for controi and manipula- 


tion oft the screen environment. 


memo peSaling Sysc2m Interfase--allows for operation 
Sree nates th and the abiiity to run under all operatin 


systems that are IBM mainframe compatible. 
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ae Procedural Language Interface--allows the use or 


pw 
oe 


procedural languages to manipulate and maintain database 


De GRAFH and High Resolution Graphics--aliows for 


production of charts and graphics on output devices. 


mmeuxeethal Fale [nterface--provides for access and 
reporting on files external to the RAMIS II system by decla- 
moon in the RAMIS ETI Fils Dictionary. 


eh EMeotmeree 12 7e€>Meceb--3s lews £22 access to 
mEeOLMaczon stored on a variety of other data bases 
maciuding ADABAS, Diya, EDM S, Tio ardetO TAL. Can 


meee Sve tn Oration using RAMIS II for further processing 


j7- 
i 


Ee READ OSysDOS--allows users from the VM/CMS env 
ronmene to access From CMS to other data bases maintained by 


Sener Gpetasing SyStemS running under VM. 


ae Financial Pizaning--allows analysis of informa- 
een UR@2ar vVaricus means <tc obtain complete objectivity 
petases Fa {he product*on of various financial repor«s. 

Gi. APL Interfacs-~-aliows a user from the APL envi- 
Bonment complete RAMIS II capabilities. 

oe Executive--allows cataloguing Cie  RINGRES)  eotie 
requests for further processing at a later date. Can be 


us?d to create dialogues and menus for processing purposes. 


ee Usage Accounting--is a tool for the Daca Base 
manager and adminis*rator to fine tune and administrate the 
DBMS based on monitoring, documentation, and analysis of 


appiication use. 
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Bie Tnteractivs Request Wod= GSteas2on/ix SiG si 
wee i7 ey) et extends! the IRM capability by ailowing develop- 
teme, seQrege, and cateloguing cf requests. 

Ke Communications Intertaces--allows for cperation 


of RAMIS IIT in atimesharing or teleprocessing environment 


with RAMIS II cr a procedural language 


ay. Integrated Communications Interface--"provides 
an effective alternative to cIcS ani ICCF. AS a complete= 
RAMIS II terminal network manager 14 is both more effi- 


eames. ATG 2astet £0 use," 


~ a er oe ee 


SoWeeeeein> RANTS EL Po duces/Conoonears 
A. RELATE--will be a rzlational model to ezllow 


combination of data from various sources éni provide a 


ime ctacal data manipulation tool." 


e. Formatted Screen Manager--will allow <zh¢e user 


EC Weens-ruction of user application menus for data 


Mm 
ww 
Wn 
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enange, and processing. 
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4, Training and Servicés 


=> aes ae ah os 2 ea a — = 


Besides providin theo eOCWem saa SeEweCes Ore vi- 
ously men*ioned, MPG orfers extensive training and post 
saie and implementation s2rvic¢es. Training offered ranges 


from «he basic beginner's classes to the more advanced 
BeaceSS3=m@qg classss using RAMIS II. TiS Veeeer= ro =ndi vidual 
and group «raining at single and package rates. They 
ccnduct classes in-class or on-Site. Examples of training 
and classes offered ar2 given in Appendix C. tne \Sose Or 
eas taean=ng iS given in Appendix 6B. Their post-sale 
services include on-site counselling and assistance, 2 
consumer HOT-LINE to handle serious and urgent problems 


rapidly, and direct accass tofassistance from the numerous 
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Brench Meese ces Whenie théev promise 
expeditiously or have a repre 
nours =O answer que 


installed system. 


MPG's marketing packages, pamphl¢ts, seminars, and 
their trained knowledgable personnel present a pretty 
Gecire ©f RAMIS il, as can be sein by these introductory 
statemen=s, Saewneciamady were “caken from actual RAMIS II 
marketing abstracts. The tools they work with are up-to- 
date, weli dccunmented, and from acceptable/reliable 
peu >ces. oer ease oati ne alds “anid =OO1S an imsineri- 


enced salesman would have an excellent chanc® of seiling 


Seear product ; however, the personnel working for MPG ars 
knowledgeabie and weil trained, and present a good voroduct 
mien they truly appear to believe in, in an excellsn: 
manner. Their companies sales record is demonstrative of 
memes ($50 Miliicn in cumulative sales in 1981) as is a 


Mieied ter.) albeit biased, ~izom ™MPG'sS president Richard 4H. 
ODD. 


(4-0 
re 


The next section presants the response by users of the 
RAMIS II product to deternine if the promises made by MPG 
and RAMIS IIT have been kept and the obligations fulfilled. 


C. ANALYSIS OF INDUSTRIAL RESPONSE [TO RAMIS II 


The following analysis is dividsi into the same sections 


as the questionnaire in Appendix 4 used t0 conduct the 
research. Usamg this format will kLopefully aid in makeng 


the comparison and analysis of the industrial responses 


clearer and more meaningful. 
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Mae MajOnl:ty Of Zh= compenies interviewed tac fairly 
recently acquired the RAMIS II systen. The size of these 
GEganizetions ranged from 350 to 10,000 psople with the 
number of actual users in each organization ranging from 109 
toe 2500. There was no relationship between the total number 
of people in the organizations 2nd the total number of 
users; the number of users, types of users, and other DP 
need determinaticns were a diract result of the quantity and 
miemcONpLexity Of the organizations’ business transactions. 
MieecYPem GCL Work the company did and the particular jos 
descriptions of employees generally dictated tne need for 
computer usage. The amount of data processing and computer 
usage by these organizations was usually quite large and an 
Integral part of their business; however, in all buz one 
of the companies interviewad, the amount of data processing 
done usin RAS tf “Was bDeuween 5 and. 10 percent. 1c 2s 
meecon Menmetoning that the company tha did not fali in this 
eee egoryvy conducted 50% of their DP using RAMIS II and had an 


eee O Gyseem dedicated => the task. 


mie way “hat RAMIS II was chosen cover other competi- 


TOre is a@liso of interest. fi wnoeceroac os 
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eae PplLOGmwe=. analysis done prior to asquisition, wes done by 
three or four managers and/or data processing representa- 
tives sitting dcwn over 2 pot of coffee saying to each 
other-W--"I like this."-- "T don't like this."--"This would be 
nice,"--"Let's get this one" without any formal quantitative 
analysis.Some ccmpanies actually did conduct cost/benefiz 
analyses and compared th2 various products, the vendor 
services provided, Systam capability, and other relevant 
aspects; however, even in these organizations, the final 
decision was made by those three or four managers sitting 


Oyec a @eanple¢ and a pot of coffee hashing it out. 
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Depending on the their needs, the various conpstin 


products mentioned by th companies interviewed inciuded 
other nonprocecural ianguages, BVM ageneGarua my PEOague cs, 
query languages, and other database systems like Focus, 


S 
NEO, SO, mons FL, 


NOMAD, Sy STEiTe2000, ORACLE, a 
asons for the choice of 


POO LTREEVE, AND MARK IV. The re 
PeMrES £T included availability, user friendliness, RAMIS 
II's compatibility with their systen, RAMIS II's product 
MX , the type of processing required, vendor services 
provided during and after sal:, and in two cases "vendor 
interest and involvement. Since many of thes2 systems are 
very recent developments, and az the time of acquisition =hs 
choices available were few; but in almost all cases, the 
companies said that if cthey were oresented with the same 
O 


GeeesioOn currently, the sh 


Mme wor K accomplished using RAMIS IIT varied slightly 
poh d the Organizations, but the majority used the system 
for data analysis, management deste On Silppore, reOOs= 
aqaeneration, aeeee G=95c .” Enquary. The more technically 
oriented firms have constructed detailed models and poroto- 
types using the system. The users of the systems ranged 


mem Clerecal Statis to miidle managers. In only one of the 
companies was there any use by top management. Generally 
hign level managers submitted zsequests to the DP déepartmen= 
or instructed their staff/s to obtain the desired informa- 
on. The majority of the users tended to be the staf 
personnel who processed and retrieved the desired informa- 
tion for management. Also the number of personnel and 
manpower levels in these organizations was not reduced due 
to system installation; RAMIS II simply provided another 
meo. toOmwork with. However, to prevent misinterpretation, 
Manpower levels could have been reduced because production 


and processing capability of existing users was increased in 
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Contrary to the vending company's beliefs, —ae 
systém cannot simply be loaded into the computer and be 
ready for use. The amount of time to get “the system into 
"full swing" varied. Some companies achisved desired 
mesmeetS 9Wicthin three months of installation while others 
reguired over nine months and were still unsatisfied with 

u 


& 
the results which one <=srmed "f 


ailure +o meet their own 
foolish expectations." Also it appeared that the level of 
fee rlculpy O=2 apclications desired was a determining factor 
mee ne ~OLGenizations' atczampts to have the system up and 
pul iyY SUppor*ed. Prema ea st hen tevoh (Order teculuy .Of AHS 
wiaget applicaticns, the longer tha implementation time. 
mares Was generally not pointed out <9 customers, pile) = hey 
are told that to achieve sertain levels of expertise 
mem esmuea = ning the system weil through usage and trainind 


O 2 
ej 


Wiech 2S52ne subject of the next secti 


Mecora ng to th= user oFryanizations, ea ng 
provided by the vendor was adéequate2. T=a2 hand cons 

mostly of beginner introductory packages in the areas of 
ieeseC Geporting" and "Basic File Design and Records 
Menegemernt," but courses up to the most advanced skill 
requirements were offered by the vendor. With a choice of 
either blanket or per-p2rson rates, NOSteeOEgan?zZeatLons 
chose toe train all users with the introductory packag¢ while 
sending only their counselors and dat2 processing community 
to the more advanced courses. A f2w companies determined 
i= UuSeeme chis fechod would allow difficulties encountered 
by the resident users to be solved by the counselors and/or 


the companies! DP people and thus save additional training 
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GOsts. Sener Companies set up or are setting up in-house 
training programs to insrease user knowledge and ability 
MaeDOuumeneUCr=ng additional training cos<s; however, the 
companies that have relied on RAMIS II (MPG) for training and 
vendor support had the shortest implementation times and 
have experienced a greater degree of user satisfaction and 
Beocuctivity. BY Met Laviy “enoo sing vendor provided 
meaning, these compani2s avoided unnecessary delays in 
both time and efficiency due to excessive user error. These 
Same companies are happy with the vendor t+treining and plan 
on continuing with follow-up and refresher training despite 


mee adaq=tional cost. 


During the training and start-up phase for the RAMIS 


II systen, most Organizations were faced with additional 
work backlog, but ail but one company blamed this backlog 
on reascns other than RAMIS II installation. The responses 


attributed *he backlog to voor managemen* and mismanagement 


of existing resources. Jnly one company did not have any 
tet lOm@e backicq occur. Piemooms SOf¢denizacson- ~f iat aid 
Beteil diese the additional backiog on RAMIS II also happvered 


memoc ameonbDeny shat decided tS conduct its own training and 


experienced a longer implementation *ime. 


miatzal and refresher training previded by «he 
vendor seems to have been the preferred alternative and «he 
wiser choice as was eévidenced by these Srganazacions' 
greater degree cf satisfaction and shorter implementation 
amie S The companies that decided to conduct their own 
Pome namcacrs if. ced user Satisfaction and efficiency for the 


COs. Of@eralning. 
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The learnability of RAMIS II was again deéperdent 
upon what was earlier termed the difficulty of the applica- 
Beors tO be produced, Th= users found «he simpler functions 
easy +o understand and ®xéecute while the more demanding 
frequently met with error and required the assistance of 
omens te, correct. Although the majority of the users found 
begh retainability, they stated it was due <*o continued 
usage, Boe tO. the sagplicity of syntax Of. RAMEIS EI which 
they also added could use improvemen«. fon See SC Sm ad Tt 


Ss Nes =. 5 errs =n [Ne ee a 
New! eA sept cas Se ny SS - at gf a ar — = 


(is 
ba 


™—as = ~*~ 
ae 2e@eeece + 
aS 


t 4 


BreecUl wen Meh y prsoiens 
meee VesumeMajOrity of users, the 224 n 
Menor an@m@were ccnrected by use of manuals or org2 
assistance. The areas of jreat 

direct contact with MPG fr9 Ss 
encountered and occasiona 
pee LINE . 
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The area of learnability is an area of depate. Scmne 
use~s were enthralled with the languages simplicity wh 
others mentioned room for improvement. There was aise no 
agreement on whethar it was 2asier for a verson with or 
Without prior programming 2xperience to learn; however, 
there was general agreament on the fact that RAMIS II was 
ely easier to learn than any procedural languages to 
Ome@ew = anat a2 user could write RAMIS II programs after 
Omgmetzaining that would require months of training with 


ies DLOGedUral ccunt¢erparz. 


4, Document ation 


th 


The vendor documentation provided to the user organ- 
izations was deemed complete and accurate in all instances 
ead Tawed excellent by thrte organizations; however, 


despite the agreement on completeness, there was also 
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PemecwGremce On the lack of structure in then. Age nO 1G h- 31. 
necessary aspects were covered i CONDTerer asta 27, the 
Majority of users could not navigate <tnrough th= text ¢t 


find desired answers. In one Organization in particul 


jp» 
ry 
2 

sy 


meaeninguclass was set up for the purpose of teaching the 
users how to find needed information in the manuals. This 
deficiency has been pointed out to *he vendor in at lea 


three instances and, accoriing to th2 organizations, has not 


recieved serious attention thus far. Despite the lack of 
Seructure, the general opinion found the documentation 


quite adequate and user referral cto the documents were both 


commonplace and essential. 


The Vend@=s ) Suppo rs questions recieved varied 
Mmespersesess in the area of initial considerations for acqui- 
SeelOn, many companies listed continued vendor support and 
services as one of their key reasons for chocsing MPG ane 
Reais il. In the area of initial package delivery, all but 
one company was saxcisfisi, and we Gna= Dabtsiciiar conpany 


@enelaimed that it was still experiencing problems which had 


0 


ie 

mot received their required shares of vendor attention. 
After the system had been installed and "broken-in," nost 
users said that they had few complaints and the RAMIS II 
system met+ their reasonable ek. Generally they 
mend Leeto be error free, Dit ween odecalivetound a “hug' 
which require GOrae 6 ee. Pals D=r2edie problem was che 
Maier Peen= Of dissension toward RAMIS II services, The 
probiem being that the user's tompiaint was always solved by 
What ore company termed a "trial balloon," or temporary fix, 
until a tested solution was released to correct +he error 
beac ibDlivyars ©O 6 months jater. Ti2i to this was the comp- 
Jaint that these temporary solutions were not distributed 


guickly enough *o the other RAMIS IIT ordqanizations to 
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erect teat OCCUrrens> Ss. Tira aoe 
h S 


O 
sed the HOT-LINE greazly during <he implementation a 
+> 


c+ 


(D 


yendaor HOT-LINE and its usefulne 


f 


start-up phases, and after they became accustomed <o 
system, they used it very sparsely. The majority of users 
professed satisfaction with vendor support, bile cad no- 


fakes the “trial rallcons"™ mentioned 2arlier. 


The general opinion found errors to be almost nonex 


istent, and when they were founi, er heey they were 
corrected in-house or the vendor provided adequate correc- 
de = : -- ~ mr = ; ~ ar = 

[29m in a timely manner. The previous problem sesmed =o 


have been a rare occurr rather tnan the norm. 
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6. Hardware Support /conversion 


in all but one of the organizations interviewed, no 
hardware support and/or conversion was necessary. All tns 


n 
Orygenizations in the surv3ay aiready had large systems (i3B° 
Pees, ee 0's, 3087's,and 4300's). The resource réequire- 


» 


Memes £OPMRAMEIS Ll are quite extensive (ranging from 400K to 
1024K of memory per user depending upon “he overlay struc- 
ture chosen), Dun ONS OL wee MeEOnpanszes. 2ntesviewed 
required additional memory or storage requizements +o what 
they already had. Accoriing to RAMIS II representatives 
€éven the older and smaller IBM systems had no problem in 


regard +o adequate resources. 


In some of these Organizations after RAMIS ITI had 
become an integral part of the existing systen, additional 
memory and/or a different mainframe was procured to increase 
the efficiency and response time of the systen. Also, the 
computer centez managers of the companies knew or determined 
what combination of resources would best suit operations and 
+ook appropriate measures. In one system the RAMIS II usage 


has evolved and developed to the point where one entizse 


ay 





eysocell,weene Comyrany has two, is 333 
Meter Mineng factcr as t9 rescu s ilies ir the 
Maeetcate-=10ON Of RANIS TL to the other parts of the conputer 
installation. PeeOneweconpeny che Corporate DB =£s in TOTAL, 
but is accessed almost entirely using RAMIS II. Every <ime 


a report requirement is generated, RAMIS II must create it 


in 


own DB from the TOTAL syst2m information, and then generate 
Bes CeGport. In another organization eéach user creates and 


maintains a separate DB for his/her own use. 


RAMIS If consumes alot of computer resources, and 
G@ependirg upon the overlay structures, computer system 
management, and wee Felaction7in -2=rection With other 


a 

systems, could conceivably consume a much greater amount. 
Yet by itself RAMIS II has been termed a very efficient 
product in terms of both response time and resource usages 
meet. 27; Diet ees tl ie The reasons for hardware conversion 


Wemeedl mest ©xcClusively inherent to Fhe particular organiza- 


aon, pen NO: primarily due  <=o-RAMIS ITI. Alchough MPG 
Mee ces Jes dedicaciocn to providing a nonprocedural oroduct 
=hat maxes the most efficien= use of resources, this was 
Hee 2 Mages concern of the organizations. [tf truly apveared 


t fac ns 
that with "decreasing hariware costs efficiency is no longer 
238: pawwe |] 


t 


a Major concern" [ Ref. 
Te Beecurity /Access 


Most of the organizations interviewed do not use 
RAMIS II security features, but some douse «he 


conjunction with the operating system's security p 


it 


EC 
precauzicns. RAMs) Lie Offers S2Ccumi ty with 92 
Gon =-rol, data item -2s¢esess ‘control, and command types 
Gen<rol; however, zhe companies preferred to use their 
previously installed systems such as RACF (Resource Access 


SoncerOl@eac tility, which matches each resource to a user 
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SAGIS If 
s that did 


Ss, I1 ee had no compinzintis, but they dealt 


u) 
M 
® 


The compari 


Zen Unclassified data or dtd not requize serious 
imymeemiecaueeons. MPG claims to provide a high degree 
curity although the RAMIS II DBMS can be shared among 
u 


Control of users that have read/write access ani 
aur horizaticn +0 update/change existing Files ensutées 
authorized chances can be made <o re2es, ZoIGOLas, 
sejmenis, a= even TEE 


existing security measures, and the majority of changes mads 


a 


g 

MemuSsecrom me tS tc their own RAMIS If DBs. i 86a le 
os2 having a dedicate 

Peeps, che COdépOTate DB couldnot be updated by RAMS If. 

% 

4 


BHso charges made to the corporate DE were done by «the DP 


The area of backip procedures 2nd measures were 
again handied by previously installed neas 
Sermes Weerdg ILME cr CFCS ttansaction lodging. 


5 
nies interviewed did not 2ven have sarious backup neasures 
= 


Pnstaiied, but made individual users responsible to ensures 
that their changes had been made. The comvoanies that did 
reguire any ctype of backup updated the DB usuaily once &@ day 
Pye batGhemeans net done by RAMIS [f. All of che companiés 


operated in sucn very stabile hardware and software environ- 
Mepes tee sSsheuations requizing such backup. occurred about 
Gmse Very Sixes tc seven moaths and aad no serisus impact’ on 


operaticns. 





Heche areas Of performance and control of <he 
computing envirenment, RAMIS II offers the beginner to 
intermediate user a far more productive capability. While 
constructing simpler programs and making simpler requests +9 
the system, the user has the impression of total control of 
the computing environment. The more difficult requests and 
programs tend *o alienate the less technically ninded users, 


and these users frequently require technical guidance and 


Bes tstanec £FrOm the organization's DP community. Ths was 
Picts oemanyY ce «hs otdanizations <=hat @he 8Aa*TS ITI 


syntax is t logical and has technical ideosyncracies that 
ence on bs 


no 
the more experi 


he ied feehatczan Nous underszannd, but the 
begannes would nox. One” bepesescatsaaeve: “Eexnoiagwmed iteaon 


mmO-nec Way by Saying that ali ussz=s are not logically 
Se ented and probably nsv2c will be. 


As explained eariler RAMIS Tr offers many packaaqes 
pec auditeons tO tneir basic package <0 fit various organi-~ 
z~aticonal reguizements. 5 rew or tha comovanies interviewed 


Q a 
acjyuired most of the additionai packages offered by RAMIS 
a 


a 
even though they have still used them to date. Aiso other 
2. 


ca 
packages are simply more advanced copies of parts of the 
= 


basic package adding a obit of redundancy, and the less 
advantageous copy is never used. Other companies found the 
basic peckage so complat2= that they cons*ructe tneir own 
izbraries =O augment the systSm in-house. Expected addi- 


tions to the present package offerings which are eagerly 
awaited by the users, m2ntioned previously, are RELATE 
which wiil offer users th2 advantages orf a rélational DB, 
and the Formatted Scrsen Manager which will offer evan 


mma el Meontrol cf the input/output somputing environment. 
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RAMIS II can be operated in both 
environments and, Beco cmigeecOu ths CO 
does well in both. Although the maj 

acguired RAMIS II to serve in the area of int 
processing for ad-hoc inquiries and report generation, a 
large amount of batch processing w2as done also, Diane cu 
Mmeaniy Dob update. All the companies developed and 
@ensttucced their cwn application programs to do this 
processing, but RAMIS will provide that type of Service 


upon request. 


All organizations adqreed that RAMIS IT provided an 
PEwccltemmmprodmg@et Tequiring izttles or no debugging. Chess 


estimates indicated 98 to 99 percent reliability, with the 


rH 


[e2O 2 §Percen= Error rats being minor in nature and easily 


corrected. The rare oc 
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Xxception was mentioned 


a C 
previously under Vendor § 


9. improvability/User Satisfaction 


tion deals with the organizational view as 


c 
to whether RAAIS IT was 32n iLmprovament over the previous 
systems and if they experienced any organizational oor user 


Tesistance to the new systems. 


The opinions surveyed all substantiated a vast 
improvement over the previous systems; however, in most 
cases RAMIS II was simply another tool for their existing 
Systems, not a replacement. These companies found RAMIS II 
to be a great addition, whether it was used t2 access data 


EroM @X2sting databases or to construct their own. 


Dicer reg: stamec was al®most nonexistent with a few 


excepticns. One organization covertly introduced RAMIS II 
unieér the noses of the DP department, causing adreat 


political resistance to the syst2m when the fact was 
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ea =ned. im that particular company there is 


a 
eweiemommOnr OCeCulTeal proa duct will threeten the procraa- 


fu) 


mer 's job. Another company also 2xp € 

fas product, but the resistance came from the nonprogran- 
mers of the organization. It seems th 

being overburdened and being made +29 do the programmers job 
also. It seemed to be mor2 of a cultural shock. They were 
being trained tc use the computer and had no desire to be 
programmers. After the system was installed and working, 
and the users became accustomed t9 it, any initial resis- 


mance supsided. 


The companies interviewed did not purchase any 


moice-teg] Op ticns trom RAMIS II although, as previously 
mentioned, they did acquire most options. The mos* used 


h 
parts of the system were again depenient uvon the particular 
S 


Seven izZecson's uses fcr RAMIS IIT and the job de 


she users. Most found tha NPL processor of greatest value 
in the basic ovoackaacs. A= the wSers got further away fron 


Mmeeelo GeMetation and more toward noisiline and optimization 
analysis, the precedural interfaces took On greater 


importance. 


The area of RAMIS II that was termed the most error 
prone was the records management lanjuade. ie Was NOt ac nat 
there were errors in ths code or «the package committad 
Sar Ors, but thaz the users had th greatest problems in 
that area. They commented that the inordinate number of user 
errors in this area is cause for concern and reason enough 
to influence changes to increase training and improve docu- 


mentation on the subject. 


Mhe lest tine of guestions in chis section inquired 


as to users desires and what recomnendations they had for 
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Peo timo impreve their product Trew UajOssey ec. = econ 
mendations revolved arouni interactive processing where the 
terminal prompts the user *o0 determine what has <*0o be done 
and what the user wants. These recommendations called for 
the prevision of menus to prompt/assist the users in ths 
areas of error correction, application/report generation, 
and database creation/d2sign (structure, forms,keys). = 


seens that even with the user friendly/end user product that 


RAM IS II provides now, the users want something even more 
eeLendly. 
Ue eve sii Accessmeit 
i= OPinNitorpmpot 2l]l but one of the organizations 
Surveyed felt *hat RAMIS LI was probably the best thing that 


evye==5 Nappened =O thelr company in the area of data proces- 
Sang. They felt that productivity improvements went beyond 
Pee cOl tem Of increasing the productivity of individual 
users. Mitev i> l12 that tn productivizzies of the companies 
“hemseives were positively influenced by the use cof RAMIS 


Het 


Sen GGDOESeS NNO: PEOdUC](Vicy A2NMpsovenments 226 OF 
Dem Culler interest in «hat many of them vary in reference 
to measuremen* criteria. tn some companies the productivity 
growtn wes gradual while in others the results were nors 
pronounced. One representative noticed that to accomplish 
the DP requirements for the company no longer required the 
meas™=ngq Ger additional personnel. Along the same lines 
another manager was able *o decreas2 his staff requirements 
by 10%. 


Other companies e2stimated that individual produc- 
mavucyenaad) _rcreased by 2 factor of 10. This figure was 
arrived at by observations of programmer cutput regarding 


the number of teports/programs which they presently and 
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DreViousiy produced. Senea Osanna zations Observed thax 
Periectemeeee cn RO=Naliy 90k 6 wesks £5 oroduce using srcce- 
dural 


meéens could now b2 soded and tested in 4 days using 
Vv 


RAMIS I. One organization observed pregrammers producing 


} 


systems at 10 times the previous rate. Pe oOCme tava ty 
improvement was also evidenced by the programming backlog 
reduction within the dsrganizations. All the companies 
commented that their backlog was being considerably reduced 
or had been eliminated. 


Other yparfcermancS measures were mentioned also, 
but were nonquantifiable in nature. These measures included 


BiengS diatystsS doing analysis vice programming or clerical 


menct ions; increased user availability ‘to information 
More Veg ceCision support: and increased user satistac- 
corn , the implication baing that a happy us#r gets more 
done. 


The vast majority of companies stated that RAMIS 
met their expectations and would continue *o be an integral 
Pee Ol Meme: CEdan“zertzon. Meany cE che companies surve 
ecco RAIS Til as the best nenproceiurel product av 
pee ne best DIrice. Thes2 companies have kept and currently 
Keap track of any new davelopments in this 3rea 
conputer industry in general, and still believe RAM 


be the premier product available prasently for their users. 





Ba | =6OL NTERODUCT ION 


As the workicad cn dat3 processing departments continues 
to rise, crganizations have taken a second look at the 
traditional approach to programming in an attempt to survive 
the deepening backioq of applications for user needs. 


Peeoauce Very increasing tools are ths order. The arrivel of 


t} 
iw 


Heres CCSscurel lanaquaéges promises +9 £«®+»be a See 
enhancement capable of improving the productivit of both 
data processing professionals and nonprogrammers through a 


wile range of design and implementation aporoaches. 


Phiswoemapter wail edeal with the industrial response to 
FOCUS as Chapter IV dealt with RAMIS II. AS in the analysis 
Mereawis rt, the ressarch for this chapter is based upon the 
responses of organizations vse POCUS rs personal 
interviews and/or gquestionair3es in the attempt to offer 
enlightenment as to whether the purveses for acquiring such 


systems have been fulfilled. 


B. INFORMATION BUILDERS, INC. AND FOCUS 


Information Euilders, Inc. (IBI) was established in 1975 
by Gerald Cohen, now presijent of IBI, and Petar Mittelman, 


te 
€ <h=e f£itse 
e 


IBI executive vice president, the coriginators o 
nonprocedural languadqdes. Mer newsnotem=e Me since then they 
have grown to a company with seven offices in the United 
States and with affiliates in Japan, Au 


Eqypt, and several European locations. Aone SfLice is 
scheduled to be opened in Torontc, Ontario inthe near 
EULUT es Pee Darema metest ‘GEePeCUS = Using organizations “is 


MasTted ga Appendix E. 








i { 


wh biter 


hae 
a 7 1 












mie sOduct, <=he non procedural ianguage FOCUS, is 4 

Pe severe USey——Triendly, casiiy understandabie,  F#naiish. 
language informaticn control systen which has eaxtensive 
facilities for complete applications systems development, 
including comprehensive report gener2tion, Coker aneardeats 
3 


base management capabilities. FOCUS contains facilities fo 
describing both Simple and complex interconnected £ 

entering, changing, and deleting resords in th2 files; and 
mere wsrebering rerorts from information in the files. The 
pumpose Ce FOCUS is to sontzol an entire application and 


“hereby reduce tte need for, or replace, computer progran- 


ren O . Meee SYStem 2S structured so that 2 car b= used by 
non-programmers as weli aS programmers. FOCUS s=urs on IBA 


370, 4300 and larger, or equivalent mainframes cperating 
mover viyenms Or under HVS with TSO, CICS, or INS=DC. 


IBI's sales revenue has doubled each year, and they 
presently rank in the top 10% of all software houses. LD 
date in 19382, TIBI has soli approximately 420 in-house copies 
of cee and an additional 400 copies have been utilized on 
atimeée-snare basis. IBI 2xpects to raach «he 500 copy point 
fer in-house svstems bv the end of the year, and their mark- 


Srangd persornel project reaching the 1000 point for 198s. 


ieee Mer Ke ing strategy is ‘still developing, <hey ara 
realizing that selling a product, no nat*er how great it is, 
requires the "promotional push" along with their gocd inter- 
mons. Their printed eee eEciluding their promottonal 


literature as well as their user's manual, language primer, 


and other documentation, is presentable, easy to read and 
understand, and, Of CousSe palms ume, Geowlngd «picture of 
FOCUS? abilities. In act, the FICIS user's manual is 


a 
text sized paperback, a pleasantly portable alternative to 


cr 


b=) EBM tee Cring binder approach. However, several other 


onprocedural languages whose capabilities do not match 





shose of FOCUS are presented in quits appealing marketing 
packages, which couid feasibly draw the potential customer's 
attention away from the issues az hand and towacads an inie- 
rior, or at least less powarful, syst2m. EBmenolds fequtar 
BEeomotieOnal seminars throughout ths country. A general 
consensus of pecpie attending a San Franciscd seminar in 
Meroner 1982 was that it was too long andts9 detailed. 
Instead of presenting general concepts and capabilities, the 


Speaker went into the intracias of actually writing FOCUS 
queries. After four hours of the same speaker, many in the 
audience had LoSs- Cie. ie enthusiasm and interest. 
mo@ea ~2Omeliv, IBi maintains both a hot-line and the 
meerodcuced help-iine to aid in solving customer difficulties 
With the system. Previously zhe hot-line answ 

Cie@Oomner inquicties. Bucy theystoundeechat the t- 


ho 
being swamped with calls and tachnical experts wer 
= 


eé spending 
time answering lower lave Vues sos The help-~iine now 
Pgieesscomecane "'run-or thes miidi™ tyne of guestions from 
ise rS> Singqu: res of a@ more demanding nature are referred up 
MomzAneC Hpet=-1ine for +Teso. uxion. Yow with tne help-lins 
Eaiee=nG GCaope Of routine problems, the experts can devote 


rc 
@heic time =o more difficult inquiris 


» 
) 


FOCUS offers an extensive list of capabilities and has 
an impressive list of customers for the short time that they 
a 


have been active in the marcke*+ place. 


Personnel at IBI are dedicated professionals, albiet 


Peed cemeconcemm=ng FOCIS, buc ezuly committed to their 


Peocic=nana =hei©t Customer s. They were found to be know- 
leigeable and helpful and quite eager *0 answer all 


questiors about FOCUS. 
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Basic features of the systan are as follows: 


Qe The FOCUS data base allows files to be struc- 
Bursa nwa number of ways Lncluding nisrarchical, multipath 
hierarchical, network linked, and cross-referenced. 
Multiple entry peint ani file invarsion are possible at any 


level. Additionally, any field can b2 indexed at any level. 


ie OntiterODeEacl On with interactive Ssrror correc- 
e295 hi 
Gree) USer=Frtendly English-li*2s language for sveci- 
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mayeng er@gecontrolling al 


+ 


Or. A comprehéasive guery 2 ECOG meme C2 pan slo zy 


ad 
SOL ada LOG queries and custom reporting. 


G. A Dialogue Manager compos1ent to assist in dével- 
Specd PrOMmpt-driven intsar2csti pEae2 isos. 
a AS OIE CG Geel tUEesNdatarOase,  SUppOrEIAg DO<a 


Simpie and complex multipach and naatwork structures. 


qd. An e€asy =O 15¢@ transaction orocessing languag=2 
feeeddtampese intuit, maintenance, validation, computation 
ee Cqg2ng. 
: h inte tive t Soe Oa) 2S 
h A interactive data base edits aD mo 


browsing and reccrds management. 


MUR miao! —2=Vet> DLOSess 954M, VSAM, SF ISAM files 


So vem! ees -OCUSMe@ata base files. 


ewer OCUS/GRAPHICsS for production Of Righ resolution 
me Onmtermean ncCluding histograns, biz charts, point plots, 
pi2 charts, and scatt2c diagrams. Te is useable on 


Beat NewomcOlOr CRT's andi flatbed plotters. 
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D. POGUE otame SalCSetOG iLlteracte ve Scere st cal 
maunctions, including time-series analysis, regressions 


GeoSStabps, and ccrrelations. 


G. DGD eeeeOotmera Ol=Scresn 327% Gata entry/data 


display applications. 


Ge POCUSVALI-for direct 32ccsss to FOCUS files f oon 
programs written in COBOL, FORTRAN, P77 ly sO. BAL. 


Ge. EOGUaArNL = oOrepsoductiammof sew-orlen téeds tinan- 


cial documents and reports. 


SCe-— 25 Ge) DECCSssunG TecOrds Esem 145, 
mito, LOTAL, end ADABAS data base structures. The objective 

a o 2xtend to the non-FOCUS data bases 
Beet he teecelities of the FOCUS query language ina manner 
transparent to the user. All FOCUS features which require 
read-only access to data are supported: DElaecd LEpOnts, 
BeapnAs, SeetiSzical analysis, catalogued procedures (the 
dialoque manager), and the MATCH command, which combines 


Gate [rom several unrelated sources i 


ae © OMe Lepore. 


ae IBI generates enhancements on an as-develoved 
bas Ss. They generally do not charge their customers for 
these enhancements which are sent automatically, along with 


documentation. Major FOCUS releases are produced approxi- 


mately every 6-9 months. 


Ee The big news for FOCUS is that it is targetted 
to be available cn the IBM personal compu*er (PC) by summer 
1983. Features will include capabilities for both uploading 
of PC written aprflications and data to the mainframe as well 
as downloading cf programs and data from the mainframe *o 


ene PC. One Skipping industry executive stated that when 
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mc GaDabtltiv beccmes 2 reality, Ne =antenic ete buy. 2 
MmencepemmmeewWIUtLS =, <2 ES NO Jther ctsason, $5 that he car 
still have working copies of data and vorograms in th2 event 
of a mainframe system crash. 

4. EOCUS Training 


in addition t9 their basis system and optional 
See OnS,  LnkOrmation Builders offers training at varicus 


levels, ranging from basic opeginners classes to advanced 


Eeacessi:rg classes. Mat Veetal aad Gseup CErailning are 
availapie at individual and packajye rates, and can = 
Meee e- (2 S25 Selo es ot caetsite:. Paes 2s 25a lng Ls 
the preferred since thé students will be trained on thk2 
Peerepiicimmmew. ts Which they will bs working. eS CSS, 
however, have ample traiaing spase and hardware fer m¢an- 
Seed tzaiming cn their sremises. A course listing and fe: 
schedule is provided in Appendix F. rh cd@wecon.2-O formal 
peas rir ama Cedquiar system enhansanents, IBI onupletes 


shata customer will asever enco Q@ situation where 2 
See SOfeeensip will not reseive Eull and satisfactory 
response. In the event sf a systsa difficulty, customers 


az2e@ directed to call ani ask fs5r technical help and to 


c 
~t to receive an immediate res: 


expec 9onse. IBI piedges td 
Stand totally behind its system 2ni service r2sponsibili- 
Sees, Sfating that a FOCUS warranty is forever. 


oe. 2k FOSUS USERS GROUP ( FUSE) 


FOCUS usérs are enthusiasti £> say the least, about 


g 
tha Language, so much so, that ‘tnoav have formed a FOCUS 
Us2rs Gaoup (FUSE) @h,icn holis quarterly regional 
conferences, a nationwii2> annual conferences, and has 3 


7) 





newsletter--ali for the purpose of na&king recommendations 
for improvements and enhancements bacwmmero “aero 
BUerGers or fucure recus versions. FOCUS users were more 
than pleased with the package. Mi reltoechat 2. hed lax 
least met their organizations present requirements and anti- 
Cipated that it would continue to mast future requirments. 
Most users believe that it exceeded their needs but that the 
excess capability was sur2 to be used in the future. No 
Moomeeremse es cnat FOCUS fell short sf their organization's 


present information processing requirements. 


D. ANALYSIS OF INDUSTRIAL RESPONSE TO FOCUS 


Facats of the user response to FOCUS will be grouped 
under <ne same headings used in +the previous chapter. 
Ovetall ratings of companies using rnonprocedural languages 


are listed in Tarle VII in Chapter VII. 


nimous reason for Gie@CS2ng “== 
nonvorecedural language aporoach, and FOCUS in particuler 
was the ease of use end afficiency of the report generation 
mec lizies. These attending the FOCUS promotional seminar 
stated that their uppermost concern in digging their way out 
Of their paperwork backlogs was to obtain an 2fficient and 
speedy repor* writer. ther features frequently cited for 
choosing FOCUS over other languag=zs considered were the 
database management features and the full screen editor, 
FIDEL. Most organizations locked at only two or three other 
languages pefore actually choosing FOCUS, in the opinion 
that they hada representative sample and that much more 


comparison would be time-consuming overkill. 


The main use of the system is, as stated earlier, 


Ceport generation in a wide variety of applications. FOr 
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Seno lcmmeane Clzc¢y Of Fresno, Calitfiornia, uses FOCUS isz ad 
eed yma: “spOl<S,  Sudgst preparaticna, tax comaut2cions, 
business and dog licenses, accounts payable C= eye leas" 


Peaeand contract reports, building ee and inspection 
BepoLrts, parking citations, paramedic information, and city 
attorney case histories, to name a f2w. Generally, Focus 
was found to be used for 70-85% of any given organization's 
data processing needs. Companies using FOCUS varied widely 
in size and in koth the number and proportion of employees 
using the language. These differences, of course, had an 
impact on the speed with which FOTUS was integrated into 
tees Soeas ng «|6CYCie. Soe ok ee 
Reps e@rs WwaS quite variable from one otganization +o 
e of 


a 
another, dspendént oon *h2 volum 


{ 


wae n eo Ge applications utilizing FOCUS. Generally, The 
learning curve seems to start quickly and gradually tap 
off arter a few months, followed by new zhings to i2arn as 
improvements to the package and inputs from other users are 
received. No reductions in Manpower have been experie 
Om une backiiegs 2oO be sleapec ovt and a¢cea 
Soo tee cant increases in applications and or 
requested by users in response to FOCUS capabilities. The 
Soreceseecame Span for "full swing" sSperations was approxi- 
mately three montns; the longest was experienced by 2 
company who has has FOCUS for one y3ar and is rot in "full 
Swing" as yet. A compary representative stated that their 
backlog was so overwhleming that they expected to take mors 


than a year. 


All organizations interview2i opted for the on-site 
training both because it was nore cost effective and time- 
Saving and because their employees would be training in 


tame liar surroundings. Basic report generation and file 


2 
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Management instruction which comes with the pac 
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AGeo sy. 
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as che ten day ch-site sonsultant provided a sat 


Start-up in the opinion of mest compariées. 


t-3 


he more 
advanced training, as would be expectsd, was chosen only for 
a select few hiagher up in the comoaniest data processing 
echelon. Most companies plan to have more employees attend 
IBI basic tralmeng counses at 3-6 Nomen incerva ls. 
Companies were split about 50-50 on the subject of internal 


training. While all the tsompanies hid at least one employee 


known as the "resident 2xpert," only about half of them 
expected +0 usé€ this person to actually train other 
employees in the use of FOCUS. Tha other half had no such 
plans. However, this well may be 2 function of personali- 


mes Obm@ersOnal preference on the vart of the resident 
expert, who were all of the opinion, as stated by one of 
then, "There's no way I'm spending my time teaching. As 


Wemes MOne Sense £0 bring IBI here for a couple o£ déys. 


meeerocmagewng)6©6fCl do i!" During ths <raininag and s*art-up 

phases, SOmpanies experianced siigh= increases in their 

Tae "OGumou:. WELTE NOt concerhed over it. hile =a == ud = 
? 


Was--"What's another coupls of days r2ally going to matter?" 
They viewed the .: step backwards 
+o pay for the substantial steps forward which they expectad 


to experience. 


3. Learnabilizy 


—_ 
= = ae a 


General concepts of the language were quickly 
learned. As would be 2xpected, “he ease of learning 
decreasea as “he difficulty of the application incr=ased. 
When more statements are required +9 complete a query, <he 
situation presents mcre opportunites for mistakes in syntax, 
~eeMatesmag. logical thought and sequencing. Actual re*en- 
tion of the language has been found to be reinforced by 


repetitive use. Frequent referral to the user's manual is 
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only referred =o in the event of 2a naw or infrequently used 
apolication. Learnability was found to be satisfactory to 
those with reascnable expectations, but somewhat disap- 
pointing to those with admittedly high expectations. ie 
also appears that those with no programming background do 
Meee havera Significantly longer or more difficult time 
learning the basics of the system than their programming 
Gounterparcs. No data 18s availabl2 on a comparison of nore 


complex applications simply because companies have reserved 
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verall evaluation oof vendor documentation content 
was exceilent. However, the general opinion cf the documen- 
sation set-up was was fair to pocr. Tee VecoGculenea-"cmns 


@asy *oO Unders*and btt' suffers from being «00 conrcise, 


ger Creer iy lebeled, not covering all relevant matters in 
Ssurtficient deteil, and lacking coh2zsion between features. 
: ne FOCUS primer. The 


For example, there is no index in *: 
examples offered in the user's manual area, as would be 
expected, of a very general nature, and, therefore, lack any 
mosclUcomepplicabilzty tS any one 2=>ganizaticn's applica- 
=O nS . But, there ar2 not enough examples of complex 
queries. Users felt that the manual could be expanded to at 
least another volume, p2rhaps even two more, piwor den oO 
include more exampies. The examples in the basic demo are 
relatable to actual applisations but just are not the same 


as specialized applications. 
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Customers have found IBI ts be very supportive 
System delivery was Rese 1<divoeeto= “che JMeSst, Darr, =ne 
systems has performed as expected, and responsiveness to 
considerable hot-line and help-line traffic has been quick 
ana st horoilgh. Customers have found themselves to be making 
heavy use of the two lines after initial installation, aver- 
aging several calls per week. Hot-line usage l1e2ssened 
dramatically after personnel gained experience wii 
system, lowering the average to one call every two to three 
weeks, Customers were impressed with both the sveed a 
accuracy of the responses received from the heip fa Ss 
eepectaliy, since the incepticn of the two line concept. All 
companies stated that they have found "bugs" ain the svste 
and that IBI was always responsiv2 to their notification of 
len preplenms. They could not be fixed overnight, but users 
felt that IBI wasted no time in offaring at least a tempo- 


many iL2x, while working on 4 Perlenehe miGO>= 2c c20n, 


-s 


Teer uselo Ss O- 


O 


Addit iona my,  USEIS Staehed ChateIlBI notified 
the potential probiem. ft SOUS p= SOL n zed Ouc hae] users 
were not Significantly insonvenisnced by these "bugs." As 
one user stated, "All systems have bugs, it's just a4 matter 
of time befcre you run ints them." Indeed, one of the laws 
of software design, *he law of cybernetic entomology, 
states, "There is always one more bug." The point is that 
memaqs"!  dewoccur rut that so far nothing of monumental impor- 
tance has been affected. The "bugs" can be navigated around 


or corrected by an in-housa fix or vendor correction. 


Ge sie dvare/support Conversion 


FOCUS does require considerable memory, a2 Minimum of 
450K for the basic syste. All companies interviewed had 
suitable IBM mainframes (370, 3033, 22: 4300 series) prior to 
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System. Goueanm-es View che FICUS System as worth =he exer 
out ay or funds. Ae additional memory or Sene= 
conversicns/support becam2 necessary, they would have no 
Sue ms abou. Obtaining it. Miewdl SbhativerO: d= Sou0SiEG= oT 
BeeuS Would not ke considered. 
7. sSecuritysAccess 
FOCUS operates completely within «he security and 


access contrels already in operation in a company's opera- 


mama SyS.em. NdGiweOma ly eee SEfe= Ss epessyord (eek =zei, 
command control, read-writ2 access, and access authecrizazion 
down tc the field level. Customers have expressed satisfac- 
tion with the security aspects of the FCCUS system. Several 
mentioned, howsver, the quastion2ble security measures 
inside zhe organization posed the face that many users tape 
@eesii Dasswords to their terminals so they won't f£erge+ 


m 
than! iemevesS -OUNG that the Smaiicer thse company was anc tne 


a 

rewer people havinda access to the system, the less concerned 

manaqemen= was with security/arcess 2Sspects of the operating 
GU 


SYStem in aqenerai, and of FOCUS in vartl 


8. Performance 


2 


Mole NO ene SOLtware cool can the optimum choices 


be 
ccepted by all levels 
lary 


For all people, FOCUS has been well a 
of workers. The limitei main vocabulary and easy under- 
standabiiity of she language make it an acceptable tool for 


*h2 beginner, while the more complex capabilities alicw the 
more experienced user somes flexibility. Thus, beginners are 


not frustrated with compl2xities and more advanced users are 


not limited by simplicity. FOCUS can be aS simple or as 
complex as “he user wishes to view it. Pes. SrOr this 
reason that orqdanizations feel th Fhe implemetation of the 
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language has met with a minimum of user resistance. In this 
Same vein, he add-on packages, such as graphics or statis- 
tical modeling, have given added flexibility to programming 
applications. Most all of the conpanies interviewed had 
purchased at least two of the optional packages, i= hOuGg nh 
the evaluations cf their usefulness was varied. Some organ- 
izations swore by the graphics package, while others had 
memma  thac they did not have th2 applications bulk to 
support its purchase, or, in one cass, that +h2 package was 
mise tOO limited for thair particular needs. S202 | aes 
responses were received on «the FIDEL package; some companies 
rave over it, a few others just dont+ use it. NSuas ene 
case with RAMIS II, FOCUS can be operated 


real time environments, ani performs reliab 
e 


Peace ba wen. and 
Ly peer. ~ (Os 
applications, however, are dont in inte Ss 

ad-hoc queries, data entry and retriaval, and revort genera- 
frond, Wiels batch processing is y Serv 

Or monthly functions such as database update 


summary xteports. 


t exception, all organizations interviewed 
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v Cclye 2Va lc snOnmmor che effects On pzoduc-= 
eon:  c@bOun by the Use o£ FOCUS. BXcCe pcm on. One 
= 


FOCUS was specifically purchased to replaces 


another DBMS, FCCUS was being used +5 auqment the already 
existant data processing facilitiss, albeit toa large 
degree in some otganizations. By tar «he most widely used 


hos= language is COBOL, but many companies also use FORTRAN, 
Bi 1, em SAS. It has already opeen pointed out that 
mon procedural languages can offer significant reductions in 
time over procedural languages when the applications ars 
applicabie. Tt must be remembered that there are those 


applications for which nonprocedural languages are not «he 


a 





Gum OC US. Actually, most of the new "programmer 


trelt akind of status associated with using a computer 


terminal. The actual programmers, of course, had their own 
terminals, and expectedly found this t0 be an absolute 
necessity. Initial hesitance towaris using the machine was 


quickly overcome when th2 nonproarammers realized how easv 
it was going to be, and how quickly they would be able to 
Beoauce results. Crest o ==, user resistance 1S not 32 


@enCce lil. 
Oseeeaenera tT 


mecUS DasSic Eeatures and Sptionel vackages obv:i- 

ously have provided users with enough-capabilities from 
which to choose. None of the asers had even considered 
om2 users felt chat 


asking fcr any tailor-mad2 features. 
a 


© 5 
G@a=y had mere Pao aes Se ene Mepsecer== 1 ne chan they 
fully realized and had no need = nything eéise. Nc one 
a of ¢ singled out as 
fee Saees-PpcrOone chan any of the othezs. AS mentioned 
eariier, the more complex the query or applicaticn became, 
the more error-prone it became. mie SiS be. “URCtT2On of che 
applicaticn complexity, though, not of the language f2atures 
themselves. Users are most anxious +0 see improvements in 
the quality of the documentation more than any of the 
features of the language capabilities themselves. Users 
express satisfaction with the functioning of the system but 
want a more well-documented library of user information to 
enable them to reap the benefits of ali the capabilities of 


their system. 
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Respondénts wunaninously felt «hat FOCUS had caused 
an improvement in productivity, aeenzvsugh NOowewor Lhe =[=Ssvoeg— 
dents had conducted empiricai studies on the matter. FOCUS 
users explained that they simply knew they were getting work 
done much more quickly than they would have without FOCUS. 
Caiiing upon experience with other systems, users compared 
the expected man hours for job completion against the much 


lower ac*zual man hours employed using FOCUS, as the determi-~ 


in 


Pane Choe cne rise in productivity. Various mean of 
O Da 


estimation were envioyed, and varied from com 


company. One manager estimated taat a FOCUS applicatio 


ny. 1 0 

n 

which tock him one and a halt days +o complete would have 

taken 6 monz=hs in COBOL. Another nanager calculated a 50% 
Ys 


sn tne “physical output of Has division. et another 


+ 


stated tnat he was 


fu 


m the peint of needed additions 
employees to keep up wit all the “srdammzacion"s requx=s-— 
-RMEnts. mye Int =©CaCUCt#en Df FOMUS szlleyiatedmene buz@en so 
that additionai hiring was not need U 

Seme=cam@—ee pre-purchase feasibility studies. Pie y east] 


Emea DdSeceliy =wo cateqories 


e those who did conduct comparisons 
® «hose who had used FOCUS before and wanted it again 


As men*ioned earlier, those 2rganizations actually 
conducting comparisons iimited themselves to a very few. 
Those comprising the second group were the most enthusiastic 
aout PfrOGis. They had used FOCUS at ancther organization 
and fourd i+ +0 be a system which worked so well for their 
applications that they felt neither *he need <*o run 
comparisons with other languages nor to doa feasibility 


study. 
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FOCUS Teatutes and capabilites are abundant anc should 
be more than adequa*e [or the averaye user Large users w 
complex and rigorous requirements pos= a4 challenge +o FOCUS 
capabilities; however, they seem +3 be meeting i+. Fo 
example, an industrial conglomerate maintains its corporat: 
data base with FOCUS, Pacific Telephone has over 5000 
employees trained and using FOCUS, and Home Box Office (HBO) 


uses FOCUS *o sufport the majority of its development needs. 


A 


The two weaknesses in the language are apparently its lack 
membre echeraacy and its inability, until recently, to suppor 
Semcurren: wpdating. The latter became available with the 
Tatest version. However, users did not seem +o be troubled 
by these limitations. In ge im, COCUS, USess sSent ee De a 
qroup rather adamant about the language. The forming of 2 
user's group completely independently of the vendor is an 
example of such dedication. Beareng  i7en-naaciat a COnpany 


Pomme. aeut tO denigrate 2 product which it has just spent 


aconsiderable amount of funds to ourchase, the positives 
reactions cf the FOCUS using organizations would be 
expected. But «he users freely expressed their discontent, 
Tittle though it was, over matters such as the documentation 
or the inconvenience of system "buys." Peete eal Ieee nS 
users a very pleased with their systems and have stated 


re 
de SOGUS Would be their choice if hey had to,choose 
as 


+ would appear tnat such loyalty has been earned by 


(wW 3 
rh =p 
am) 
(D 
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men, SOGeme through 2ts which apparertly 
Gelivers as promised and through the dedication to its 
h 


Seemoneme that it .exhibits in 2ts support functions. 
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Ae INTRODUCTION 


This chapter of the thesis will deal with the analysis 


of the costs and benefits associatei with the nonproceduzal 


BEG uc ft. TE will not be a numerical analysis to determine 
whether an organization with X users, Y programmers, o 
systems analysis, and a ‘two and half year programming 


peer Oogusnould acquize a nonmprocedural product scr hire nore 
programmers. ieee WL NOt woe an attemp. to Tescablash tks 
Peper tiimemny COST OL a nonprcecced ural product for a pafticuler 
Seen seer or at a particular time. Although periodic inter- 
ence may be made te cost trends in the data processing 
arena, there will be nd quantifiable compariscn or determi- 
Ration Mace as to whether one shouli or should nct acquire 


or use a nonprocedural language and its associated software. 


instead this chapter wili list and discuss what are 
Meteaeailyes assocsated as ‘the costs and benefits of the 
Menp=oceecyurel products EEOM: 2 2 tvwecdal GOnsitderatiouss to 


weqierew=meo DrOduct to the actual product usage. Some costs 
and benefits are quantifiable, some are not. Some deal 
with the social aspects of computer usage, some deal with 
computer resource management, and still others deal with «he 
theme ort this thesis, BE CGC Dave =. From tne following 
BaoeeySeemeend Glscussion questions 2bout the positive and 
negative aspects of the nonprocedurai languages will be 


clarified and answered. 
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Ba COSTS 


Gqiimemics CeNnsidering acquisition of a nonprocecural 
programming language and the software that accompanies it 
have alot more to think about than the price lists associ- 
ated with the product. They must also consider the impact 


on their present system, its effect on resource usage, how 


t 


( 


jaes effz=ciency of the peoduct will additionally effec? 
resource usage; how much if any additional hardware or 


storage requirements will be needed, or will a new computer 


be needed; how much training will be needed t> achieve the 
desizted level of axvertiss;: Willi the new svstem work well 
With existing cemputer systems; and while training and 
implementation is being accomplishei, Mew Wl 1. refs —e- 
the firms operations and the programnaing backlog. All theses 
items are costs, MiewenlOugh er f£urcoes di Seles honernoy. wat 
~ake on a new light and an even newer Significance. 


j-- 


As can be seen by tha price 


=s*s Of RAMIS EI end FOCUS 
TE eot “Coss s Oo 


fs 


in Apperdices D and 4G, che 
eee CULse, SUDS*t antieal. ONLY “OEGsaie Za ONS ena: ~~ Concer uly 
benefit from these systans look beyond this point which is 
MarGe-avemce the amount of DP that the acquiring organiza- 
mers eccwme nese are only the truly visible costs. Although 
moe ecCStsemust be corsidered and taken into account prior to 
Pemirsteten, Rany of the costs of th nonprocedural produc* 
are not as visible. The following p2ragraphs will shed mors 


Pea h. Omer Ss. 


Onemmepeehe ~2rst items of cost t@meconsider iSeethe 
VEmwbOMmcmGestsS: associated with training. As in the case of 
FreomtS Lieemd. FOCUS again, Appendices B andF, tra eng 
@es-sSs ere substantial but necessary. Without adequats 
ea in indge the system goes idle and is useless, Enel re ona 
aqdi% 16Omeal cost. Even Wit ho eadequacs s.ta nmiag che Costs of 
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Slee Goreme 27> Cnhily patt of the cuomudative «ra 
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The users that must sit through the classes are iost for 
that period of time. The organization must pian for this 
manpower loss as not to upset operations even further. 
Companies that plan on conducting their own training must 


Gomes. deE sthe costs of hiring instructors or the loss of 

Manpower that will accompany training their existing staff 
to accomplish this function. Even after all the classes are 
Over, there is additional Seances iden eO NSU sae 1 on 
BeevVeces = that must be zscomplishei prior <9 having the 


ase ane Conn th) V3 ae a 7 at r —_ ie MT ee | ~ ms Say OP A aoe 
2) we wee oh a bY — Py 2 Oe expectec Ce Gat ene te oe 


W) 


The nex > item of cost is the NOL and its associated 
software, and ultimately its 
MeELGOWingeexcerpts from an article from Detamation 
relay zhe general opinion regardin 


Compu~er resource usage is high. A 4GL* uses up to 50% 
more cemputer resources than do@s a 3GL verrforming an 
SquiVerent function. 


UNG computer Nei AG a 43SL must _ have virtual, memory and 
iqh-speed I/O handling. Fast I/O is essential. wo ERE 


major GLS are megabyte programs, SO virtual memory 
Mandatory until scmeone burns ons into a ROM. {[{ Ref. 25: 
Dp. 116] 

he Some rue, and ther2 is no arguing that the NPLs and 


their related software use 2 great amount cf computer 
resources compared to the structured/procedural languages. 
Some organizaticns would have to consider acguiring mors 


memory and storage capacity, others would have to acquire 


* UWGL rerers _to ene 4th Generation Languages, Or 
Nonprocedural Languages, referred to in this paper 
sucn as NOMAD, FOCU poe AR DM She 
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equipmert tO increase spesi of I/o, and See woeners wonld 
Beaese werew SyStomS dtie to the f2ct =hat Manyaels are 
PoeiromaGerkO Certain types of manufacturers and herdware. 
Mamy times these drawbacks do no« occur or are overcome very 
easily. Considering the amount of processing that needs to 
be done to justify acquiring these systems, in the majority 
of cases, Organizations io not neei any hardware additions 
or conversions to support the new system. In regards te the 
aspect of speé«d of e/O- managerial control and 
reservation/assignment of resources can make this problem 
unnoticeable. An exampl2 of this was noted with the use of 
RAMIS at Citibank, New York. 


meeesoOme applications, CPU time has been cut by 72% and 
Gece Lem oy S4% [Ref. 30% op. 83}. 
By keeping track of the use of resources, the various 


application usage, and =h2 volume and oeriodicizy of usage; 


Beeeadah Wedely-used applica*ions can be permanently put in 


© 
th 


MEMCLY OF put on direct actress Géevic2s tc make better use 
resources and ensure <nat overburdening the system does nor 
Seeue.e 8882s iS an area “hat must sericusly be considered by 
the management of the compu*er installation, and is also 


dependern* uron other computer considarations 


Recomm the area of resource usage is the Fact that the 
NPL was/will be acquired +o save the time of programmmers. 
Through she use of the NPL and the software, the computer 
2s doing the work of the programmer. 


~eeewemmave £cund out that the BC Soe overhead aver- 


ages 10% to 30% and is eee x dependent upon 
transaction volume, access metho and record 
Soenecenmmmg Criteria. Th> root of tn problem is act we Ley, 


4 major benefit of the 4GL- 4GLs maxe the computer do 
alot of «he drudge work that the 3GLs make people do. 
[ Ref. 29: p.j 116 
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Continuing with this view of ressurce usage as an ¢v2iu- 


aeeOn Of Human vewsu One © nist 
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consider the amown* of tim2 and casource usage 2 programmer 
using structured/procedural methods would normaliy use. 
Where a programmér can write a program using an NPL which is 
ritten and tested in a matter of days, *he programmer using 
prescribed structural methods will take weeks and possibly 
months *oO write and debug a program that does the same 
epang . The CPU time to 2xecute the numercus simple state- 
Mencs which® make up the NPL application will take 9 cDbdI 
minutes while the structured program will take 29 CPU 
Minutes to execute a few complex programs ani sy 

@etivieies. The fact is that the najority of resource usage 
Seen e Ls comes crrom I/O activity, no 7 (GbGeee: nee and as 
previousiy stated much of that can be eliminated with good 


computer resource management. 


The producers of the “NPLS realize the — 4 and 
Gia wiaGxs OL their BOGUSTS and cometantly 
Gmeampircove this area. TUTOUuGm “sone e Des 
fence, a2 2 taeeon Gro Ecdurdene,, apd Pea nsac. 07 
ment c Orang, che companies try to lessen the impact on 


Sempuctele EeESourcss. 


The iast area of costs cf the nonprocedural voroduct lies 


in the area of acceptance of the product. The users of th 


(D 


cr 


Peaaquc]= are =he people that effezt this cost by 


ty 


rr 
ct 


ue 


he 
acceptance or nonacceptance of ths new system. The f1 
am 


ie} 


Ss 
ype of user to be discussed is th2 #xperienced programme 
who is assigned to th organization's data processing 
department. His nonacceptance of th2 system could be due to 
the fear of losing his job security due to the increased 
importance of nenprogqrammer users or the possible staft 
Zac tLONnS which coulde occur. Although these fears are 


generally unfounded due to the fact that these same 
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Deocsenmoms UuSUuaclly become the trainers and -c 
thea nonorogrammer users, om is sim a 


Vv 
es hindrance in this area could have a prof 


organizational implementation. 


The other type of user that could have 32 noticeable 
effect on the cost of the NPL acceptance is the nonpro- 
grammer. What they experience is nore of a culture shock. 
Their previous experience with computers is either seeing it 
Mme ing s-Oid nct =o touch it. They could feel that the 
organization is forcing it upon them, and they have no real 


=a 


Besteemeomchange their job description to include progran- 


Ming duti és. Generally the resistance of the proyraamers 
and their nenprogrammer counterparts are nonexistent, Dus 
meee y exe Still valid considerations in successfully impie- 
nenting @ néw nonprocedural systen. 


As seen from the previous paragraphs, Se COste Os sche 
NPL can be quite substantial in the areas of cash outlays, 
computer assets, computer resource usage and =ie-SCc2O= 
Pevenoledscal intiuences. Some 3222 aah identifiabls, 
some are non. Some area 2asily quantifiable, some are not. 
Ficiently evaluate the 

a 


Mime OLdGSas TOL CEganizaftions to 2L 
< 


Memdere met i <12 eCdulSition of “he nonprocedural product, 
careful evaluaticn and consideration nust be given to these 
costs in comparison +o the expected benefits *o arrive at an 
appropriate decision. 


C. BENEFITS 


The benefits of the nonprocedural product are well 


recognized, well published, and widely accepted as one of 
the few means available +o meez future DP demands. AS Ween 
the discussion of costs, some are quantifiable while others 


a 
i 
(D 


NOcemrne beg difference is theis recognizability. Most 
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Geet Re sewers cS are <a 


Silv seer, and are the reasons *hat 
weoday's organizations buy the nonprocedural product. Thes2 
BeasonsS S2eciude Wearnability, user friendliness, increased 
HectsiT Orn ssupport, more 2fficient use of human resources, 
peo aguctivyit enhancement, aca 0 abit DiS ma eiceD 8 Hetty, 
f= x2 bi lacy, and aid in the description and analysis of 
these benefits, a chronological approach will be taken as 
Mme che d2scussion of costs, from acquisition to having he 


system 2h)" full swing." 


Ment rst benefit to be seen after acquisiticn of «he 
ete Smeeeeoncreasecdwlearnability. Odue to the simplicity o2 
most NPLs, they are readily learnable and easy tc usS2. 
Nonprograemmer users can develop enough skill to be producing 
KhowlLedaqeable and meaningful queries and rep 


O 
where procedural ié@nguages would t2ke weeks to learn the 
+ 


sane skills. This — 2s also evident in the struc- 
sure Or the language wher che user must learn éenglish-iiks 
gquzries to produce tne desired results rather than the 


PepeecUge Cisties which require strict and. more dizzicuit 

Sawer euctUrS and Lorcnay. Tne procedutale codes. su2.150 
more cumbersome than the nonprocedur3i:i code. In some casés 
NPLs offer a "90% reduction in vhysical code" over proce- 


durai languages [Ref. 29: p. 109}. Even in the case of the 


more procedural 4GLs, there is much more ease of use and 
simplicity «han 3GLs. Another aspect of the NPLS which 


tends to increase their learnability is their "user friend- 
liness." Through screen interaction with the user, *he NPL 
Sone peempe the user toward correction of errors, and lead 


the user tc produce the iesired program/application/quer 


more easily. Some NPLs offer advanced interactive data 
editing features which increases the language's user 
friendliness and enhances its learnability even more. This 


degree of helprilness varies greatly among NPLsS and is 


87 





epee eertomy0OT he pasticular product. Reo lem) 2222S 
Bteece-cutee.CS which concribute to impreved learnabiiizy, 
me) PasMeany caus<¢s oz the other NPL peneficts, as will be 
seen in the succceding paragraphs. 

The improved learnability, Si ogeeany 2aase of use, 


and user friendliness contributes to shorter implementation 
times. The acquiring companies are able to take advantag=2 
Pericmorm= + bOhctitsS of the NPL shortly after installation. 
There is minimal additional backloy and the additioral cos< 

of an idie system are eliminated or kep* +o an absolute 


Minimum. 


At <=his stage where the system is up and operating and 


she users are educated @nough to accomplish fairly substan- 


fea pre@@eanhnhing functions, the increased décisicn support 
aspect of the NPL becom?s apparent. Numerous queries, 
combinations of information, and analyses of data can be 
meeemplashea@ in a fraction of the time that a procedural 
language would «ake. Che@tiex: bili SyeeckM@echewPLs eiso 


Semmes 5Dutes to this 2spect as changes can ee be made to 
non procedural requests to make the proqrem neet exact speci- 

Meat iors, while simil2r changes to procedural langquage 

ESgrams would probably require additional systems analysis 
and major rewrites. Read and Harmon comment directly on this 
meeenveieeads -1cle “Assuring MIS Success." They are talking 
about the 4GL's ability to do this iterative requirements 


analysis. 


Simply stated, define the detailed requitements, 
program eae system. Show it to che user; So eS) nor 
me Oi Repeos eens  CYsTepscdalGsena agave until it is 
Bea. I= we eee using COBOL programS in dealing with 
large systems, th oe would become unmanageable after the 
Baied Scasc2 © Te Pen agents flexvepality,-correctmons 


ae easy. Rhee. 2935 p. 116) 
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Pe e@e a2eC>SSp to intormat ion. fe -. Sn dOus al=ne sce 5c - 
Peeecses Of “he nonprocediurail products vuts all necessary 
znformation at the us2r's/manager's ELNgese. ps, and 
Peovides for, Belnteorcss ; and supports valid decision 
Making. The uset can get the required information in time 


mo use it. 


Another area to be exanined is the NPL's or 4UGL's sffect 
or productivity. This productivity enhancement can be 
expressec in time savings. I+ can b= expressed in increased 
programmer productivity or the increase of the user's 
ability to generate more queriss, maoOLr eS, SDD Maeaelens, 
and systems in less time as compared 7 rece ais a. 
Mmeamdiagess, i. Cén also b= expressed in the resultant profit 
Semene O©Gan2 zation due =o the increased decision support of 


u 
the nonprocedural product. The NPL 32a its associated soft- 


ware aids in the g2neration of applications by 
nonprogrammers. Although most of these applications ar: 
Seilcane | apa noncritical, they mak2 up the majority of 


applications and take up =he majority cf programmer <=ime zo 
Bao duce. By allowing th? honprogrammer users to voroduce 
these applications, the NPLs free the experienced progran- 
mers and system analysts, who would normally be doing this 
programming, *o do their respective jobs cf programming and 
email yzing. The programmer becomes free to attack the 
Peet Ca: applications for the organization and reduce the 
companies application backlog while the analyst is able to 


devote his efforts to design and analysis. 


PUcwremeicir Simplicity and theists reduction of physical 


code, NPLs ailow for production of smaller, less complex, 
and easier to understand applications. According =o James 
Martin thas also contributes oe programmer outout/ 


Peoaducc:ViLy. 
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iae  Cemea-ison of prod 
programs indicates that 
Shouid ne avoided bv 5b 
[ Ref. 1: pe 41]. 
This reduction in siz=3 
marc duceng the costs of 


which car 


programs" and "50% 


The 


that the software that 


the nonprocedural 


programmer 


noticeable 


used 
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cost/benefit analysis. These benefits 


a= 2 Owe ac apc aD 2 ie" 
fede pOrewebi lity ct the 4GL. With the vas< s-eps bez2g made 
meeCcOntrucase Lechrology, Speco eG AP MSCeGahechewen” c= ciwOns 
computing environment to another could mean massive environ- 
mental Maintenance, oe seed tL On Of  progeans, and 
retraining of users. Dives Dio V.2.05)0 eet et Sea da Dita. ey OL 
Per ability, the vendor offers a tommitment to the client 
organizetion that changes to his hardware or software envi- 
ronments will not effect the applications and user requests 
mace diuie@w che Organization toc function. The only apparent 
Mmieraerens ON this portability is the current oractice of 


MeMeevereers limiting usage cf their products #0 certain 


hardware nanufacturers. Ths Dadeptabat ts) ead pemes bauer, 


misebewem Serious inclusion in any 2Fganizations future DP 


plans « 
Poecemmeicy 1s essential if an organization is to avoid 
PeeG-somye CONVErSiCn Costs and reap the benerits cE Trew 
techneicgy (Ref. 31: p. 34]. 


D. CONCLUSION 


Mhemesesent and future demands for computer applicasaons 
ara tremendous. Mi GGAer EOu Meet 2ndust=y's DP i needsuw 
seqguire a shift from present procsdural methods. On = 
through @me growth of the nonprocedural products and the 


Mecompansed software to anhance programming abilities can 


the needs and demands be met. Of course consideration must 
be given to the inherent costs of the systems, Due We ea 
today's computirg industry marked by the frising ccest of 
human resources, decreasing hardware GOStS, an 
Ste=ouzdem-=ng demand for applications, a shortage of 
programmers to BpEcCcucCe | chose “appt =carionrc, aneé® che 
constantl changing computer environments, there is no 
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dcud jee the DHenefits fek cutweiga the ‘css7s. ae 
or ae = Diesen CONS GSE the Aeauis2t=on Cf 218 FPL mss 
not only conduct serious analiys: of the benefits =o »b¢ 


Ss 
received or the costs avoided by the many varicus products 
iD 


offered, they must also analyze thi comparative degres 
which these products and their Ss econ: 


e 
themselves to previde for future DP req 
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VII. CONCLUSIONS 


The results of the research into nonprocedural ianguages 
has led the authors to independsntly arrive at the same 
conclusions concerning usage and productivity. Although the 
numericai vaiues of the statistics jyathered by each author 
are not equivalent, they are a rough approximation of the 
results that can be expected from th2 use of nonprocedural 
languages in general. Comprehensive, overall ratings of <hs 


languages by their users are listed in Table V. 


First, and mcst cbvious, is tht tradeoff between hunan 


nd computer resources. Nonprocedural languages offer 4 
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Kenmemco account. 


linet Of the computer 
mem fi CLency, Due. (ss 
S@e=ceware and the comput 
programmer would nor 
metheds. 


Des computer SestS Mand  =er "COs= "OL Conputcer 
falling while programmer costs are fTrising. ata 
Femrouwing quotation is applicable, 


eee-S  CEescomputsr time and people tine are 
Grengin g. ener Ose long, the cost of a psrson 
for an hour will be ten times greater than _ the 
meee OL a. COMputer Lor an hour [Ref. 1: p. 3}. 


3. There is not enough vrogrammers to meet + 
@emara £Or applications using structure 
methods. 
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Hwa 


93 





TT AT, A I I PION OO a ES me ee ee ry ee ee ee ee 


TABLE V 
Overall Assessment of Nonprocedural Languages 





























cr 1 
| 
| | 
a ees 
= es 
| Exceilent Good Adequate POOL | 
| 
| Implementation | 4 | 14 | 3 | 0 | 
| | Training | 10 | 17 | 0 | 0 . 
| | Learnability | 8 | 11 | 2 0 | | 
| | Documentation | 11 4* | 7 | 3 | 0 | 
| | Vendor Support ! 7 | 13 | 1 | 0 | 
| 
{ 
| | Hardware/Support { 19 | 2 0 0 
Conver sion { | | | | 
| 
| | Security/Access | 2 | a 15 | 0 | | 
| 
| | Performance | 17 4 0 | 0 | | 
Improvability/. 15 6 0 0 | 
| | eer Seta’ ion | | | 
{ 
{ 
Overall Assessnent 16 5) 0 0 | 
| | | | | 1 4 
ee ess 
4e AS Mentioned earlier, the quality and content of che 
cecumsentation is excellent; nosgever, user compiaints | 
| Gwar tne accessiblity ind physical Layout 2 che { 
| information indicates that there is roca for iaprovement. | 
= a so tisato ae ace sa See 
Computer resource efficiency is important, but is 
becoming the subtect of increasingly less concern. Tt is 


obvious from a review of the price lists in Appendices D and 
G that *+he nonprocedural languages themselves do not come 
Sisco vy serne acquisition of the nonprocedural product is an 
internal decision that each organization must make, weighing 
programmer time, salaries, oroject priorities, availability 
of both programmers and nonprogrammers, COMputTer capacity 


and costs, and training time and expenses. 
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Seconcly, aithougn largely aimed at the nontechnical uses 
E=snempregeanmer, Many of the experienced programmers in 
Bae) Organizations are actually «the first. .O use > fhe 


nonprocedural languages. With their newly developed skills, 
the programmers become the resident experts or counselors, 
and can hopefully avoid or more easily correct any Een 
encountered by the nonprogjrammer users. fils = piGace ice iS 
debatable as many experts claim that the nonprogrammsz nas 
the advantage over programmers in the use of the NPLs. 


2% ISS 


The mest efficient us 
aS 


= fl > niehale vor {ell 
one Who has never wrt 3 


' ° 
nm COzon | ese 


Despite this belief, 2t “iis® felt “fifat experice 
programmers have a better understanding of what the language? 
wer doing, and can mors easily grasp the idiosyncra 
maiseelLernguags chat the nonprogramm2= would not pick up. 


PeecPOUughssn= Nris were cleariy designed c= nonprogranmers 


gp 


emus Set sample data antry and retrieval, updating, ad hoc 


queries, and repert generation, which makes up the majorit 


: 


Seddca pmOoCeESS ind, the practice of limiting nonprogrammer 
usage until the programmers and analys*s have a grip on it, 


appears =o have a scund b2sis. 


The third item is the expectations that organizations 
have of of the NPLs. Because of the Simplicity and ease of 
use of the NPL, many expect overnight results. They lose 


eight of the need for complete training and the value of 


user experience. The 2x pectation of premature benefits 
often times leads to user frustration. Also overlooked is 
eae taceme nat “=o construct increasingly complex programs 


requires as much if not moce knowlsaige of the language than 


a 3GL would require. 
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on eet 21 4GLS, programming comolexity rises exnonen- 
cme Doecduct complexity, .ahd to be functional 2+ 
the upper ievels requirc#s a considerable amount of knew- 
ledge and expderiernce [Ref. 29: p. 120]. 


Despite the expectations that the NPLs will provide over- 


hight sensations, there is a "learning curve" that nus be 
taken into account. The banefits of the svstem nay be real- 


az-autaredy STapidly, but they are not instantaneous. 


Fourth, users of the nonprocedural lJanguages agree that 
their productivity has inproved because of the language 
usage. The degree of improvement 2xperienced is as variabls 
Beempme BeasOnsS £cr bésSing tne inrere 
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impossibie *o calculate since comp 


bls 


any empirical data to ‘form judge 
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anies have not collecte 
m S_2@S toe ene ecules 
Vv 


improvement made. Tnstead they have ralied upon subjective 


managerial observations and estimations. 


iaeonemeend last, there a5S S20DDLI2CadesOagce FOcmVEecR 

nonprocedural languages ares not the best chcice. 
Soom On wheersive work is not handie weli | (by 
Pomojemmesec Sia se*C¢ 3GLS such aS FIRTRAN should sz2li be 
used for heavy computational work. ie Gahea 0 oea tom 
meqiivtes bth Character-ctunching and number-crunching, 
Weotewee 12 ai 4GL, but call the 3G6GL Eor computational 
Nomnaeeennet. 292 p. 11 


Non procedural languages are a powerful and extremely useful 
alternative to much of today's applications pregramming, but 
=isy Cannot, ea. thas stage, sonpletely replace third 


generation languages. 


Fourth generation applications development syste 

fully integrate all user services in a user frie 

ware produc+ which is easy to l2arn and use for the new 
- 


users age efficient and complste EOE. So skilled 
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BEoeecSSionail. These applications davelonnent sys*ens are 
Meee rmera cor <tne future. TheIuqa cethege, “Vaertous | anc 
numerous capab - 


u n 
ilities and the vendors! commitment +o adap 
the products to fit technological ani customer growth, th 
non procedural languages can b2 extremely valuable 
Peecditerovircy enhancment tools for ‘those organizations in 
Bosittaons to justify their cost. 
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APPENDIX A 
RAMIS II USERS 

Monsanto Company 
Citibank 
Lockheed Missile and Space 
Picueame> COfrOration of British Columbia 
Southern Pacific Communications 
Advanced Micrcdevices 
Federal Home Loan Bark of San Francisco 


Pe tame. LOn ics 
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RAMIS II TRAINING COSTS 


Training Prices/Pees 


Student days/year Cost/day 
co | i “7” 
151-200 80 
101-150 90 
51-100 100 
1-50 110 


Organizations can contract in advance with RAMIS II for 
reduced rates. 


On-site courses at customers location is $1,100/day. The 
cost for MPGSWIPT Courses is $600/day. 
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> OF FERED 


Preview of RAMIS II Release 2.2 (newest version) 
Basic RAMIS II Reporting (fcr nonprogrammers) 

Basic RAMIS II Reporting 

Basic RAMIS II File Design and Records Management 
Advanced RAMIS II File Design ani RecordsManagement 
Advanced RAMIS II Reporting 

RAMIS II Designer's Workshop 

Osima RAMIS IL Efficienely 

MavamG=d Repcsting Options 

RAMIS II Executive 

Pore FimancialePlanning Option 

Using Procedural Languages with RAMIS II 

Mesecrmmnd BMS Files ¢o RAMIS If 

MPGSWIFT Applications Programming (Advanced RAMIS IT) 


MPGSWIFT Systems Prodaramming 
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Description 


RAMIS II Basic Package 


AP PEND 


NPL for Report Preparation 


and Records Management 
For a Large Cru 


(Me@Ggeio>,155,4341 and lazger} 


For a Medium CPY 


(Model 50,148,4331 and smaller 


Frocedural Language Interface 


Copsunicetions Interface 


(Gleceetoolt,GUTS,ICCr,1MS/DC, 


ROSCOE/SRTS , TSO, YU/CHS) 


Operating Systens Interfaca 


(l9s7 fo, 0S/VSE, "VS, 05,¥4/C SS, 


VS) 


High Resclution Graphics 


Usage Accounting 
Financial Planning (DFO) 
GRAPH 

Executive 

APL Interface 
Interactive Request 


Modification 


IRM /Extended 
External Pile Interface 


Automatic Interface 
(to ADABAS,DL/1, IDNS, 
L4US, TOTAL) 


Read OS/DOS 


ee 
a oe oe 


ed 


x D 


RAMIS II PACKAGE PRICES 


Single Payment 


Monthly Payment 


Annual Rental 


$383,000 $1250 
24,000 625 
15,500 405 


14,500 (EACH) 


5,500 (ZACH) 
8,500 
2,500 
7,500 
3,300 
10,000 


8,000 


NO CHARGE NO 


— eee ee —_—— 
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3,200 
6,500 


6,500 (EACR) 


+ 


6,500 


380 (ZACH) 


145 (ZACH) 
225 
65 
195 
95 
260 


210 


CHARGE 


95 
170 


170 (EACH) 
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APPENDIX E 
FOC UGS USERS 
Sey Of FEESnNO, California 
American President Shipping Lines 
Holbrook Snterprises 
UCLA Computer Center 
Blue Cross cf Washington and Alaska 
EoL “ences po rated 
First Interstate Services 
Guy F. Atkinson Company 
Bame-nesecn, [Incorporated 


mos Churen 


Beata Fe international Corporation 


Syntex Incorporated 
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FOCUS TRAINING COURSES AND FEE SCHEDULE 


Course 101 File Description and Maintenance 1 Day $125 

Course 103 Basic Report Preparation 2 Days $265 

Course 105 Tinesharing Workshop 1 Day $125 

Course 107 Basic Report Preparation 1 Day $ 60% 
Course 102 Basic Report Preparation 2 Days $265 

Course 104 Filé Description and Maintenance 1 Day $125 

Course 106 Timesharing Workshop 1 Day $125 

Course 108 Basic Report Preparation 1 Day $ 60* 

ror Managers 

Course 201 Advanced Techniques Workshop 2 Days $250 

Course 202 What's New in FOCUS 1 Day $125 

Course 203 FOCUS Internals 2 Days $380 

Course 307 Decisicn Support 1 Day $125 

Course 302 Host Language? Interface 1 Day $125 


Course 101/104 provides the basic training needed to create 
and maintain FOCUS databases. Single path, multi-path and 
network structures, file maintenance facilities and tech- 
niques are covered. 


Course 102/103 covers the basis elements of report 
pr2paration requests, including data retrieval, sorting, 
record screening, format control and calculations. 


Course 105/106 provides a workshop utilizing basic FOCUS and 
timesharing commands to give rew FOCUS users hands on exper- 
lence within the CMS and TSO envirsnaents. 
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Couzse 107/108 gives somprehensive overview Cz) -Ceus 


V 
reporting capabilities including FOCUS graphics, report 
a 


SOUMaAac tng, data tetstevai ard calculi 


Course 201 provides 4 problem sslving workshop uSing 
advercecrocus techn techniques for building applications on 
Gaea types, their relationships, and telpores to be produced. 
shese techniques and concepts not readily available in «he 
FOCUS Users Manual. 


Course 202 is designed t9 provide experienced FOCUS users 
emen 


with a periodic update of the latest enhanc es tor-Ocus. 


Course 203 is Gesigred to giv2 2xperierced FOCUS uSsiers 
Bescont int the essential internal operations of FOCUS, 
mecluding sepuctumes, celationship of segments, use and 
Be A eenance Si indexes, sorting, and logical vs. physical 


fele <craversals. 


= 


Course 291 Dresents <n2 advanced features Ome FOCUS 
BevOrctauma, Gi.alogue contici gsaphics, statsstical capabili- 
Paels and Rhe2=> use as a decision support tool. 


Coueses 101, 103, 105 an2? 107 are iesigned for expetaenced 
a o 


Computer users, approxinately one ye rogrémming experi-~ 
ence; Course 102, 104, 106 and 198 ar designed for new 
computer users. Both sequences ar= intended to be taken 
Seguentially. The cemainder of Ehe scsurses are designed for 


users with a working knowladge of ?0OCUS. 


*Based on minimus charge of $900 for first fifteen students. 


Course offered on site only. 
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APPENDIX G 
FOCUS PACKAGE PRICES 


-.. INFORMATION BUILDERS, INC. 
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VERSIONS 
VM/370 CMS 
TSO/OS/VS/MVS/CICS Fedruary 1, 1982 
FOCUS FEE SCHEDULE 
Onetime Monthly 
ITEM License License 
BASIC SYSTEM 
FOCUS Report Generator and Dialogue $43,000 $1,470 
Monager fer Reporting from FOCUS 
and/or external files 
FOCUS Data Management, Transaction $23,000 $310 
Processor and Interactive File Scanner 
OPTIONAL FEATURES 
FOCUS Host Language Interface $8,500 $240 
‘FOCUS Statistical Analysis Package $6,500 $180 
FOCUS Graph Subsystem $8,500 $216 
Modelling Language for Financial Reports $8,500 $240 
FIDEL (CRT Data Entry Language} 30.000 $150 
TED (Tiny Editor) for Editing from within FOCUS $2,000 $45 
Central Data Base Control for Simultaneous Users $8.500 ? $240 
CP/Assist Installation Option 52.000 $65 
FOCUS/APL (VS/APL use of FOCUS files) $6,000 $250 
OPTIONAL DATA INTERFACES 
IMS Interface to report from IMS files $8,500 $240 
IDMS Interface to report from IDMS files $8,500 $240 
TOTAL Interface to report from TOTAL files $8,500 $240 
ADABAS Interface to report from ACABAS files $8,500 $240 
OPTIONAL COMMUNICATIONS INTERFACES 
CICS Interfaces for interactive $8,500 $240 
operation of FOCUS under CICS 
IMS/DC Interface tor interactive $8,500 $240 
operation of FOCUS under IMS/DC 
FOCUS/CMS to FOCUS/OS Bridge $2.000 360 





INFORMATION BUILDERS, INC. 


FOCUS FEE SCHEDULE . February 1, 1982 





TRAINING 


e With the monthly license. an aoplication speciclist is provided for three days to 
conduct a training program. 


With the onetime license. an anplication specialist is provided for ten doys for 
COIN Cppliccricn consuiting Gnd training. 

e Regulorly scheduled courses conducted at |Bl sites ore $125 per student per day. 

¢ Additionol educotion conducted on the customer's premises may be obtained of the 
rate of $9C0 per day for up to15 attendees plus $30 cer additional attendee over 15. 

e Out of pocket expenses are charged as incurred for onsite support and education. 


USER MANUALS 


* With the monthly license. five manuals are provided at no cost. 
Ten User Manucis are provided free with the onetime license. 
Additional Users Manuais are $9.00 per set plus shipping. 
Query Language Primers are $6 clus postage. 
Quick Reference Guides are $2.50 each (ordered in quantities of 5). 


ANNUAL ENHANCEMENTS AND MAINTENANCE 


e The Onetime Uucerse fee includes the first year of maintenance cnd enhancements. 
After the first year, enhancements and maintenance cre opfional and are 10% of the 
current onetime fee. 


* The Monthly License fee includes cil enhancements and maintenance. 


MONTHLY LICENSE CONVERSION 


e One half of the most recent 12 Monthly License fees paid can be applied towards a 
Onetime License. 


USAGE 


e The in-house license of FOCUS is for use at computer centers either wholly owned 
by Licensee or at least 50% owned by Licensee. 


ADDITIONAL SYSTEMS 


e Additiono! FOCUS systems for use on more thon one CPU in North America can be 
obtained at a reduction from the singie CPU license fee if obtained within a 24 month penod. 


2nd system — 50% of singie CPU fee 
ard systern or more — 10% of singie CPU fee 


MONTBLY LICENSE PERIOD 


¢ The Monthly License is for a one year period, but may be cancelled by the 
Licensee at any time upon 30 days nefice. 


THREE MONTH TRIAL PERIOD - ae 


e Monthly License fees are charged fer 3 months. if in the fourth monih the system 
is purchased, 100% of the trial period fees are applied towards purcnase. 
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RESEARCH QUESTIONAIRE 


a «ee i ae eee 


a) When was the system installed? 

b) Why was this one chosen? 

Gupnnet OLhersS did ycu consider? 

cq) How many pecpie use it? 

€¢) How many can use it at the same +ime? 

DyeetOW Many people in the total organization? 

g) What is its main us¢? (Real time, analysis, 
moce) (bus tdsng, 2s*c.) 

hn) Is processing done for any subdsidiaries/dependent 
Simmer i zaticns?: If sco, whet is the nature ct the 
processing? 

mmevnes] percentage of informaticn processing is 
~ecoOnp lished stng FICUS/SRAMIS EL? 

ipmeniowm Long did 2+ take you <9 gest into full swing? 

k) What level(s) in the organization use it? 

1) Did you ultimately require less manpower? 

eaewee 1G 

a2) What training w2s dons? 

b) How much time was devoted to it? 

c) Was it vender provided? 
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d) Did you cheese 2 blanket or par person rate? 
€¢) How many people were trained? 
£) What follow-up and/or refresher training is done? 


g) What about new beginners? 


*n-house or vendor trained) 
h) What future training plans do you have? 


7) What manuals, resident experts are readily 
available to th? users? 
RyeeneS chnere any work backlog while in the 


Startup phase? 


k) Was there a need for temporary hiring while in 
the start-up phases? 
1) How many? 
2) How long were they employed? 


b) Were vendor estimates of training time accurate? 


c) Do user errors present a significant poreblem? 


a) How do you rate the quality of vendor documentation? 
b) Is the documentation easy *5 understand? 
Cc) Are all relevant matters covered? 


d) How abcut user complaints over the decumentation? 
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b) Has the system p2rformed as expected? 
c) Vendor hot line 
i) Have you used it? 


How often? 


}? 
j be 
~~ 


What has baen the speed of the response? 


t-- 
} be 
}-- 


iv) WieteraseoSsen the accuracy Of 2h] response? 


by) Did vou require aore nemoryv? How much stor 


$v 


qe 


c) Were any hardwar2 conversions necessary? 
d) What hest languages ic you employ? 


4 ek 
ity /Access 


eimeemeas security maasuras are im efrect to control 


access? 


Bygetow 15 data protected from unauthorized 


Guange/loss ? 
c) Who can change zhe database? 


qd) Backup 


1) What backuo measures do you use? 
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ge) HOw Cifen 1S the backuc updated? 


S4ag) How often has it been necessary to u 


Performance 
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Genned? 


a) What changes are possibl= 2nd are they vis 
+he user? 
b) How well can the language control the computer? 
Gm towe''structuredi@is i+? 
dj@eeebrary 
1) How large is the library? 
73) How useful is it? 
my §8O you =2xpect to add to it? 
iv) How much and how fast? 
¢) Do you write your own programs or are they 
me YOU uSe a timeshering, NUuLcTLprogranming 
environmen? 
q) Do you use batch or reaitim2e processing or 
Meat IS the system's reliability? 
i) Did you need to do any debuaging? 
j) De you use static or dynamic memory? 
kK) Do you have programmers working for you? 
improvab2 lity/User Satis faction 


2) 


D) 


Would you say “hat it is an improvement over your 


previous system? 


Did you experience any significant user resi 
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Did you receive any tailor-made features? 
b) Did you purchase any options? Which ones? 
c) Have yeu found them useful? 


d) Have ycu found any features to be useless or less 


usable than you had anticipated? Which ones? 


€e) What are the most used features? 


rr 


f) What a 


4 


e¢ he most error prone features? 
g) What improvements would you like to see? 


hn) Have ycu experienced anv problems with maintenance 


~ 


€@i periormance measures have you used to deduce 


c) Does the system neet/fiall short/exceed your 


©Egeanizaticns Teaquirements? 


d) Were any feasibility studies conducted, including 


cost/benefits analyses, prior to acquisition? 
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